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LETTER  OF  TRANSMITTAL 


House  of  Representatives, 
Washington,  DC,  November  30,  1990. 

Hon.  Thomas  S.  Foley, 

Speaker  of  the  House  of  Representatives, 

Washington,  DC. 

Dear  Mr.  Speaker:  By  direction  of  the  Committee  on  Govern¬ 
ment  Operations,  I  submit  herewith  the  committee’s  forty-first 
report  to  the  101st  Congress.  The  committee’s  report  is  based  on  a 
study  made  by  its  Legislation  and  National  Security  Subcommittee. 

John  Conyers,  Jr.,  Chairman. 
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STRATEGIC  DEFENSE  SYSTEM:  CRITERIA  FOR  DEPLOY¬ 
MENT  DECISION  WILL  NOT  BE  MET  BY  1993;  CRITICAL 
ISSUES  MUST  BE  RESOLVED 


November  30, 1990. — Ordered  to  be  printed 


Mr.  Conyers,  from  the  Committee  on  Government  Operations, 
submitted  the  following 


FORTY-FIRST  REPORT 

together  with 

ADDITIONAL  AND  DISSENTING  VIEWS 

BASED  ON  A  STUDY  BY  THE  LEGISLATION  AND  NATIONAL  SECURITY 

SUBCOMMITTEE 

On  October  23,  1990,  the  Committee  on  Government  Operations 
approved  and  adopted  a  report  entitled  “Strategic  Defense  System; 
Criteria  for  Deployment  Decision  Will  Not  Be  Met  by  1993;  Critical 
Issues  Must  Be  Resolved.”  The  chairman  was  directed  to  transmit 
a  copy  to  the  Speaker  of  the  House. 

I.  Summary 

Since  1984,  the  Congress  has  appropriated  nearly  $20  billion  to 
support  research  and  development  of  the  Strategic  Defense  Systepa. 
In  the  event  of  a  massive  ballistic  missile  attack  by  the  Soviet 
Union,  the  Strategic  Defense  System  is  being  designed  to  detect 
missile  launches,  discriminate  warheads  from  hundreds  of  thou¬ 
sands  of  decoys,  precisely  track  missiles  and  warheads,  and  then 
destroy  them  before  they  hit  the  United  States.  All  this  must  occur 
within  about  35  minutes  or  less  and  despite  the  enemy’s  concerted 
effort  to  defeat  the  system.  The  Strategic  Defense  System  is,  by  far, 
the  most  complex,  technologically  challenging  undertaking  ever  at¬ 
tempted.  The  system  will  consist  of  several  subsystems  (elements), 
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including  surveillance  satellites,  space-  and  ground-based  weapons, 
ground-based  sensors  and  subsystems  for  command  and  control. 

The  Strategic  Defense  System  is  being  developed  in  several 
phases.  Phase  I  will  be  built  using  near-term  technologies;  later 
phases  would  use  more  exotic  technologies  such  as  neutral  particle 
beams.  The  objective  of  Phase  I  is  deterrence;  Phase  I  will  only  de¬ 
stroy  a  certain  classified  percentage  of  missiles  and  warheads.  It 
will  take  later  phases  of  the  system  to  provide  a  “total”  defense. 
On  September  17,  1987,  the  Secretary  of  Defense  directed  that 
Phase  I  enter  the  concept  demonstration  and  validation  stage  of 
Defense’s  major  acquisition  process.  This  stage  is  important  be¬ 
cause  enough  information  must  be  developed  to  show  that  the 
system  is  feasible  before  a  decision  is  made  to  enter  full-scale  devel¬ 
opment.  Because  Phase  I  cannot  be  demonstrated  outside  of  an 
actual  ballistic  missile  attack,  simulation  and  modeling  of  all  the 
complex  interactions  becomes  of  paramount  importance. 

In  1988,  the  Strategic  Defense  Initiative  Organization  (SDIO) 
which  manages  the  program,  formally  adopted  an  architecture  for 
Phase  I.  Phase  I  was  to  be  a  highly  integrated  and  interdependent 
system.  SDIO  cost  estimates  for  Phase  I  have  ranged  from  $183.6 
billion  (in  then-year  dollars  adjusted  for  inflation)  in  June  1987  to 
the  current  estimate  of  $69  billion  (in  then-year  dollars  adjusted  for 
inflation).  In  January  1990,  SDIO  significantly  changed  the  Phase  I 
architecture  by  incorporating  a  new  space-based  weapon  called 
Brilliant  Pebbles.  The  Brilliant  Pebbles  concept  involves  thousands 
of  small,  relatively  autonomous  weapons  that  could  be  deployed  to 
detect,  track,  and  intercept  intercontinental  ballistic  missiles.  How¬ 
ever,  because  the  1972  Antiballistic  Missile  (ABM)  Treaty  prohibits 
the  testing  and  deployment  of  space-based  ABM  systems,  the  de¬ 
ployment  of  Phase  I  with  or  without  Brilliant  Pebbles  would  vio¬ 
late  the  Treaty. 

In  1986,  the  Congress  enacted  Public  Law  95-145  which  requires 
the  President  to  certify  that  the  Strategic  Defense  System  can  ful¬ 
fill  its  mission  and  that  the  system  is  cost  effective  before  any  part 
of  it  can  be  deployed.  The  President  is  scheduled  to  make  a  deci¬ 
sion  by  1993  on  deploying  Phase  I  of  the  Strategic  Defense  System. 
SDIO  is  conducting  its  program  to  meet  the  1993  date;  however, 
SDIO  will  not  be  able  to  support  an  informed  decision  to  deploy 
any  single  element,  much  less  the  total  system.  To  do  so  requires  a 
stable  system  objective  and  design,  sufficient  testing  and  evalua¬ 
tion,  an  accurate  cost  estimate  and,  according  to  SDIO,  minimum 
funding  levels.  Additionally,  the  system  must  be  cost  effective,  i.e., 
the  cost  of  producing  and  deploying  the  system  must  be  significant¬ 
ly  less  than  it  would  cost  an  enemy  to  defeat  it.  However,  it  is 
highly  improbable  that  SDIO  can  support  any  of  these  conditions; 
consequently,  the  criteria  in  Public  Law  99-145  will  not  be  met  by 
1993. 

Several  obstacles  hinder  SDIO  from  being  able  to  support  an  in¬ 
formed  decision  to  deploy  Phase  I  by  1993.  First,  the  system  design 
of  Phase  1  is  still  changing.  Brilliant  Pebbles  significantly  altered 
the  design,  changed  the  program,  and  SDIO’s  approach  to  strategic 
defense.  SDIO  has  not  solidified  the  role  of  Brilliant  Pebbles  or 
what  elements  will  be  in  the  final  design.  Furthermore,  in  response 
to  congressional  interest  in  a  limited  protection  system,  SDIO  is 
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currently  exploring  yet  another  system  design  for  possible  early  de¬ 
ployment.  Consequently,  a  Phase  I  design  will  not  be  solidified 
until  at  least  the  spring  of  1991. 

Second,  SDIO  does  not  plan  to  conduct  integrated  system-level 
testing  by  the  1993  presidential  decision  date.  Furthermore,  be¬ 
cause  most  of  the  system  test  and  evaluation  efforts  have  been 
based  on  the  1988  Phase  I  architecture,  much  of  the  test  data  and 
analyses  may  no  longer  be  relevant  and  tests  will  haye^  to  be  re¬ 
peated.  However,  since  the  architecture  will  not  be  solidified  until 
at  least  1991,  it  will  be  extremely  difficult— if  not  impossible— to 
design  and  run  detailed  system-level  tests  by  1993.  Furthermore, 
because  of  treaty  constraints,  integrated  testing  of  some  of  the  ele¬ 
ments  is  prohibited. 

Third,  according  to  SDIO,  because  of  fiscal  year  1990  funding 
cuts,  research  efforts  have  been  scaled  back,  further  reducing  the 
amount  of  information  that  will  be  available  for  a  presidential  de¬ 
ployment  decision.  . 

Fourth,  Phase  I  cost  estimates  are  also  still  changing.  Because  of 
the  fluid  design,  it  is  impossible  to  accurately  estimate  the  cost  of 
the  system.  Accurate  cost  estimates  are  critical  to  effectively 
weighing  the  cost  of  SDI  against  its  likelihood  for  success  and  its 
potential  benefit  to  the  country. 

Finally,  high-level  oversight  by  the  Defense  Acquisition  Board 
(DAB)  is  not  occurring.  The  1989  DAB  program  review  was  not  con¬ 
ducted.  Even  though  a  DAB  review  did  occur  in  June  1990,  a  major 
change  to  the  Phase  I  design,  a  si^ificant  reduction  in  test  and 
evaluation  requirements,  and  a  decision  to  enter  Brilliant  Pebbles 
into  an  accelerated  acquisition  program  had  already  been  made. 

Partly  because  of  the  recent  work  requested  by  this  committee, 
the  Congress  has  expressed  real  concern  over  the  instability  of  the 
Phase  I  program.  Because  of  these  concerns,  bills  have  been  report¬ 
ed  by  both  Houses  imposing  ceilings  on  expenditures  for  Phase  I 
subsystems.  Furthermore,  both  Houses  recognize  that  the  changing 
geopolitical  situation  has  decreased  the  urgency  of  deploying  a 
Phase  I;  consequently,  both  have  recommended  significant  reduc¬ 
tions  in  fiscal  year  1991  funding  for  SDI. 

The  Committee  on  Government  Operations  wishes  to  acknowl¬ 
edge  the  work  of  Sally  M.  Obenski,  detailed  from  the  U.S.  General 
Accounting  Office,  and  Chris  Aldridge,  a  former  subcommittee  staff 
member,  for  making  important  contributions  to  this  report. 

II.  Subcommittee  Interest 

On  March  29,  1988,  the  Legislation  and  National  Security  Sub¬ 
committee  conducted  a  hearing  on  the  internal  management  con¬ 
trol  system  in  place  at  the  Strategic  Defense  Initiative  Organiza¬ 
tion  (SDIO).  In  the  course  of  that  hearing,  the  subcommittee 
learned  that  the  estimated  costs  necessary  to  make  a  decision  on 
full-scale  development  (see  appendix  I)  for  the  first  part — or  Phase 
I — of  a  Strategic  Defense  System  had  almost  doubled  from  those 
originally  indicated  at  the  onset  of  the  program.  ^ 


^  Hearing  on  “Management  of  the  Strategic  Defense  Initiative”  before  the  Legislation  and  Na- 
tonal  Security  Subcommittee,  House  Committee  on  Government  Operations,  100th  Congress, 
March  29,  1988. 
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Concern  about  the  affordability  of  the  Strategic  Defense  Initia¬ 
tive  (SDI),  especially  in  times  of  skyrocketing  Federal  budget  defi¬ 
cits,  a  fading  Soviet  military  threat,  questions  as  to  SDI’s  technical 
feasibility,  arms  control  treaty  compliance  concerns,  and  other  fac¬ 
tors,  prompted  the  chairman  of  the  committee.  Congressman  John 
Conyers,  Jr.  (D-MI),  to  request  a  number  of  Additional  reports  from 
the  General  Accounting  Office  concerning  the  way  in  which  cost  es¬ 
timates  for  SDI  were  developed  and  how  these  cost  estimates  were 
presented  to  Congress. 

In  addition  to  the  subcommittee’s  study  and  review  of  cost  esti¬ 
mates  for  SDI,  the  overall  capability  of  the  Department  of  Defense 
to  manage  multibillion  dollar  weapons  systems — critically  depend¬ 
ent  on  computer  hardware,  software,  and  firmware  ^  also  became  a 
matter  of  related  investigation.  Accordingly,  the  committee  chair¬ 
man  requested  that  the  General  Accounting  Office  conduct  a 
review  of  the  computer  resources  management  of  the  SDI  program. 
This  review  developed  into  findings  by  GAO  that  SDIO  will  not  be 
able  to  support  currently  scheduled  full-scale  development  or  de¬ 
ployment  decisions  on  any  part  of  Phase  I  of  the  Strategic  Defense 
System.^ 


III.  Background 

The  Strategic  Defense  Initiative  (SDI)  is  a  program  to  research, 
develop,  and  deploy  a  Strategic  Defense  System.  The  primary  goal 
is  to  defend  the  United  States  against  a  massive  Soviet  ballistic 
missile  attack.  Research  and  development  for  SDI  began  in  1984, 
and  in  1987  a  Strategic  Defense  System  was  approved  for  acquisi¬ 
tion.  This  system  is  to  be  developed  in  multiple  phases.  Phase  I  is 
in  the  concept  demonstration  and  validation  stage  of  the  Depart¬ 
ment  of  Defense’s  acquisition  process.'^ 

The  cost  for  building  the  Strategic  Defense  System  will  be  very 
high.  Dollarwise,  SDI  is  the  largest  peacetime  military  research 
program  in  history.  The  Strategic  Defense  Initiative  Organization 
(SDIO)  cost  estimates  for  Phase  I  have  ranged  from  a  high  of  $183.6 
billion  (in  then-year  dollars)  in  June  1987  to  the  current  figure  of 
$69  billion  (in  then-year  dollars).®  Such  significant  changes  in  cost 
estimates  for  Phase  I  have  concerned  certain  Members  of  the  Con¬ 
gress. 

In  March  1989,  the  Legislation  and  National  Security  Subcom¬ 
mittee  held  a  hearing  to  examine  how  the  Strategic  Defense  Initia¬ 
tive  Organization  (SDIO)  developed  its  1988  cost  estimate  for  Phase 
I  and  what  the  cost  estimate  meant  in  terms  of  actual  appropria¬ 
tions.  Chairman  Conyers  stated: 


^  Hardware  refers  to  physical  equipment  such  as  mechanical,  magnetic,  electric,  and  electron¬ 
ic  devices;  software  refers  to  computer  programs  and  supporting  documentation;  firmware  refers 
to  a  combination  of  software  and  hardware  used  to  control  the  operations  of  a  particular  com¬ 
puter. 

®  Report  to  the  chairman,  Subcommittee  on  Legislation  and  National  Security,  House  Com¬ 
mittee  on  Government  Operations,  “Strategic  Defense  System:  Stable  Design  and  Adequate 
Testing  Must  Precede  Decision  to  Deploy,”  dated  July  6,  1990  (GAO-IMTEC-90-61). 

*  The  Department  of  Defense’s  major  system  acquisition  process  is  supposed  to  provide  a 
single  approach  to  designing,  developing,  implementing,  and  maintaining  major  weapons  sys¬ 
tems.  (The  five  stages  of  the  acquisition  process  are  discussed  in  appendix  I.) 

®  Then-year  dollars  means  adjusted  for  inflation. 


5 


Cost  estimates  are  an  important  part  of  the  current 
debate  over  the  validity  of  the  Strategic  Defense  Initiative. 

In  this  era  of  increasing  budget  deficits,  the  cost  of  this 
program  must  be  carefully  weighed  against  its  likelihood 
for  success  and  its  potential  benefit  to  the  country.® 

A.  CHRONOLOGY  OF  SDI  PROGRAM 

On  March  23,  1983,  President  Reagan  announced  to  the  Nation 
that  the  United  States  would  undertake  a  program  of  intense  re¬ 
search  into  technologies  which  would  provide  a  “thoroughly  reli¬ 
able”  defense  against  nuclear  ballistic  missiles.  In  January  1984, 
SDI  was  established  as  a  research  and  technolo^  development  pro¬ 
gram.  The  Strategic  Defense  Initiative  Organization  (SDIO)  was 
created  by  a  directive  of  the  Secretary  of  Defense  on  April  24,  1984, 
to  manage  the  SDI  program. 

After  several  years  of  research,  SDIO  decided  in  1987  to  develop 
and  deploy  the  system  in  phases.  SDIO  felt  that  working  in  phases 
would  allow  them  to  be  prepared  for  an  early  deployment,  if  such  a 
decision  were  made,  and  to  respond  to  changing  threats.  The  first 
phase  is  not  intended  to  be  a  “total  defense,”  but  is  being  designed 
to  destroy  only  a  certain  classified  percentage  of  intercontinental 
and  sea-launched  ballistic  missiles  and  deployed  warheads.  Creat¬ 
ing  a  full  strategic  defense  capability  will  require  the  deployment 
of  follow-on  phases  not  to  mention  thoroughly  reliable  defenses 
against  strategic  aircraft  and  cruise  missiles.  According  to  the  Di¬ 
rector  of  SDIO,  at  the  1989  hearing,  the  infrastructure  for  follow-on 
phases  will  be  built  during  the  first  phase  of  the  program.  Phase  I 
will  consist  of  sensors  and  a  battle  management  command,  control, 
and  communications  (BMC3)  system  which  form  this  infrastruc¬ 
ture.  In  addition  to  the  sensors  and  BMC3,  Phase  I  will  have  space- 
and  ground-based  interceptors.'^  Phase  I  is  to  be  based  on  near-term 
technologies,  while  later  phases  are  to  incorporate  more  exotic 
technologies. 

A  recent  GAO  report  to  the  subcommittee  stated: 

From  the  beginning,  SDIO  had  one  overall  goal — to  con¬ 
duct  a  vigorous  research  and  technology  program  that 
would  provide  the  basis  for  an  informed  decision  regarding 
the  deployment  of  the  Strategic  Defense  System.  The  cur¬ 
rent  Phase  I  program  is  intended  to  support  an  executive 
decision  on  deployment  by  the  President  in  1993  and  an 
acquisition  decision  on  full-scale  development  by  Defense 
in  1994  or  1995.  According  to  SDIO  officials,  the  President 
will  have  a  range  of  options  including  deploying,  delaying, 
or  cancelling  Phase  I.  However,  if  the  President  decides  to 
deploy  the  system.  Phase  I  development  will  not  be  con¬ 
sistent  with  Defense’s  prudent  acquisition  policies  specify- 


®  Hearing  on  “Cost  Estimates  for  Phase  I  of  the  Strategic  Defense  Initiative”  before  the  Leps- 
lation  and  National  Security  Subcommittee,  House  Committee  on  Government  Operations,  101st 
Congress,  March  21,  1989. 

’  Ibid. 
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ing  that  deployment  decisions  be  made  after  full-scale  de¬ 
velopment.® 

B.  OBJECTIVE  OF  THE  STRATEGIC  DEFENSE  SYSTEM 

At  its  inception,  the  overall  program  goal  was  to  render  ballistic 
missiles  impotent  and  obsolete.  The  goal,  or  objective  of  Phase  I 
became  deterrence,  i.e.,  to  provide  such  a  formidable  defense  and 
uncertainty  as  to  success  that  the  enemy  would  not  launch  a  mas¬ 
sive  ballistic  missile  attack.  If  such  a  launch  occurred,  however. 
Phase  I  is  intended  to  intercept  intercontinental  ballistic  or  sea- 
launched  missiles  or  deployed  warheads  as  they  travel  toward  the 
United  States.  The  system  is  based  on  a  layered  defense  concept; 
separate  sensor,  weapon,  and  command  and  control  systems — 
called  elements — would  be  in  space  and  on  the  ground.  The  system 
would  be  tied  together  by  a  complex  and  highly  sophisticated  battle 
management,  command,  control,  and  communications  (BMC3) 
system.  During  an  attack,  the  system  would  have  to  function  in  an 
extremely  hostile,  nuclear  environment  and  would  have  to  thwart 
a  concerted  effort  by  the  enemy  to  counter  and  destroy  the  Strate¬ 
gic  Defense  System. 

The  threat  the  system  would  be  facing  and  the  environment  in 
which  the  system  must  operate  create  the  need  for  development  of 
the  most  technically  complex  initiative  ever  attempted.  The  GAO 
report  stated: 

First,  the  space-based  elements  of  the  system  have  to  be 
able  to  detect  and  begin  tracking  thousands  of  missiles 
almost  immediately  after  launch,  and  then  intercept  and 
destroy  some  of  them.  Those  missiles  that  are  not  de¬ 
stroyed  would  release  warheads  mixed  with  decoys  to  con¬ 
fuse  the  system  forcing  the  system  to  track  hundreds  of 
thousands  of  objects.  In  addition  to  tracking  the  hundreds 
of  thousands  of  objects  as  they  travel  toward  the  United 
States,  the  system  would  have  to  discriminate  among  war¬ 
heads  and  decoys  to  provide  weapon  target  assignment  in¬ 
formation  for  destruction  of  some  of  the  warheads.  These 
functions  would  have  to  be  tightly  coordinated  and  per¬ 
formed  in  less  than  35  minutes — all  this  with  nuclear  war¬ 
heads  exploding,  anti-satellite  weapons  attacking  the 
system,  and  the  enemy  trying  to  disrupt  communications 
and  computer  operations.® 

Figure  1  describes  the  phases  of  a  ballistic  missile  attack. 


®  Report  to  the  chairman,  Subcommittee  on  Legislation  and  National  Security,  House  Com¬ 
mittee  on  Government  Operations,  “Strategic  Defense  System:  Stable  Design  and  Adequate 
Testing  Must  Precede  Decision  to  Deploy,”  dated  July  6.  1990  (GAO/IMTEC-90-61). 

®  Ibid. 
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UNCLASSIFIED 


(Source:  SDIO  Briefing  to  the  Defense  acquisition  Boars,  6/15/90.) 

C.  OBJECTIVE  AND  DESCRIPTION  OF  PHASE  1 

SDIO’s  policy  has  been  to  maintain  a  balance  between  the  acqui¬ 
sition  of  Phase  I  and  the  research  and  development  of  technologies 
for  follow-on  phases.  As  mentioned  above,  according  to  the  Director 
of  SDIO,  Phase  I  is  to  provide  the  infrastructure  upon  which  future 
phases  can  build.  SDIO’s  proposed  Strategic  Defense  System  can  be 
divided  into  three  major  parts;  a  sensor  suite  to  detect  ballistic  mis¬ 
siles  and  their  warheads;  a  battle  management,  command,  control, 
and  communications  (BMC3)  system;  and  space-  and  gTOund-based 
weapons.  The  first  two,  the  sensor  suite  and  the  BMCd  element 
form  the  system  infrastructure  and  are  to  be  built  during  Pl^se  1. 
Space-  and  ground-based  kinetic  energy  weapons  would  also  be  de¬ 
veloped  and  deployed  as  part  of  the  Phase  1  system.  Later  phases 
using  directed  energy  weapons  such  as  l^ers  and  neutral  particle 
beams  would  be  added  to  the  basic  infrastructure  already  in 
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place.  As  mentioned  earlier,  Phase  I  is  not  meant  to  provide  for  a 
“total  defense.”  Additionally,  as  a  contingency,  SDIO  has  stated 
that  Phase  I  could  provide  protection  from  an  accidental  launch  or 
a  limited  attack  from  a  third  world  nation. 

The  GAO  reported  that: 

In  1988,  a  Phase  I  design,  made  up  of  seven  elements, 
was  approved  by  the  Defense  Acquisition  Board.  The 
design  consisted  of  two  space-based  sensors  (Boost  Surveil¬ 
lance  and  Tracking  System  and  Space  Surveillance  and 
Tracking  System);  a  space-based  weapon  (Space-Based  In¬ 
terceptor);  two  ground-  based  sensors  (Ground  Surveillance 
and  Tracking  System  and  Ground-Based  Radar);  and  a 
ground-based  weapon  (Ground-Based  Interceptor),  all  man¬ 
aged  by  a  command  and  control  system  (Command  Center 
Element).  The  six  surveillance  and  weapon  elements  would 
be  highly  interdependent  and  rely  heavily  on  the  com¬ 
mand  and  control  element,  along  with  a  complex  commu¬ 
nications  system.  The  individual  elements  would  work  to¬ 
gether  as  an  integrated  system  to  detect,  track,  discrimi¬ 
nate,  and  destroy  ballistic  missiles  and  their  warheads.  At 
the  heart  of  the  system  is  a  large,  distributed,  real-time 
computer  system  which,  by  some  estimates  could  have  40- 
100  million  lines  of  code.^^ 

For  a  description  of  the  1988  Phase  I  elements,  see  appendix  II. 

In  January  1990,  SDIO  decided  to  include  a  new  weapon  concept, 
called  Brilliant  Pebbles,  in  Phase  I.  As  originally  envisioned.  Bril¬ 
liant  Pebbles  involves  several  thousand  individual  interceptors  or¬ 
biting  the  earth  in  order  to  detect  and  destroy  a  target  by  smash¬ 
ing  into  it  at  high  speed.  Brilliant  Pebbles  is  intended  to  improve 
system  survivability  and  reduce  costs  by  dispersing  thousands  of 
space-based  interceptors  that  are  smaller  and  more  autonomous 
than  the  Space-Based  Interceptor.  The  Space-Based  Interceptor 
would  house  a  number  of  interceptors,  but  unlike  Brilliant  Pebbles, 
it  would  rely  on  other  satellites  for  tracking,  targeting,  and  com¬ 
munications.  By  making  interceptors  autonomous,  they  would  no 
longer  need  to  rely  on  other  satellites  to  perform  these  functions. 
Further,  because  each  interceptor  would  work  independently,  the 
system’s  survivability  would  increase,  in  principle,  because  the  loss 
of  any  one  interceptor  would  not  greatly  affect  the  system’s  overall 
effectiveness.^^  Figure  2  shows  Phase  I  with  the  six  elements  and 
Brilliant  Pebbles. 


Hearing  on  “Cost  Estimates  for  Phase  I  of  the  Strategic  Defense  Initiative”  before  the  Leg¬ 
islation  and  National  Security  Subcommittee,  House  Committee  on  Government  Operations, 
101st  Congress,  March  21,  1989. 

*  ^  Report  to  the  chairman  Subcommittee  on  Legislation  and  National  Security,  House  Com¬ 
mittee  on  Government  Operations,  “Strategic  Defense  System:  Stable  Design  and  Adequate 
Testing  Must  Precede  Decision  to  Deploy,”  dated  July  6,  1990  (GAO/IMTEC-90-61). 

Ibid. 
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SDIO  funded  several  Brilliant  Pebbles  research  and  development 
studies  during  1989  and  1990.  The  space-based  architecture  study 
examined  the  space-based  components  and  recommended  an  archi¬ 
tecture  to  SDIO.  Studies  completed  by  the  Defense  Science  Board 
and  the  JASONS— a  group  of  scientists  who  periodically  provide 
technical  support  to  Defense — determined  that  the  Brilliant  Peb¬ 
bles  concept  was  technically  feasible.  However,  neither  the  space- 
based  architecture  study  or  the  Defense  Science  Board  study  rec¬ 
ommended  incorporating  Brilliant  Pebbles  into  the  Phase  I  archi¬ 
tecture. 


D.  CHRONOLOGY  OF  COST  ESTIMATES  FOR  PHASE  I 

Another  GAO  report  on  Phase  I  provided  the  following  back¬ 
ground  information: 

In  June  1987,  SDIO  estimated  that  the  Phase  I  Strategic 
Defense  System  would  cost  between  $75  billion  and  $145.7 
billion  in  fiscal  year  1988  dollars  (between  $94.2  billion 
and  $183.6  billion  in  then-year  dollars).  SDIO  did  not  make 
a  more  precise  estimation  because  details  about  the  techni¬ 
cal  characteristics  and  performance  requirements  for  a 
Strategic  Defense  System  were  not  well  defined  or  decided. 

In  June  1988,  SDIO  revised  the  architecture  and  the 
technical  and  performance  characteristics  of  the  elements 
in  the  Phase  I  system  and  estimated  the  cost  to  be  $115 
billion  in  fiscal  year  1988  dollars  ($142.9  billion  in  then- 
year  dollars).  The  Department  of  Defense’s  Cost  Analysis 
Improvement  Group  reviewed  SDIO’s  estimate  and  deter- 
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mined  that  the  program,  as  proposed,  was  not  executable 
within  fiscal  guidelines. 

By  October  1988,  SDIO  had  restructured  the  program  and  re¬ 
duced  the  estimate  to  $69.1  billion  in  fiscal  year  1988  dollars  ($88.9 
billion  in  then-year  dollars).  ^  ^ 

By  incorporating  Brilliant  Pebbles  and  eliminating  the  Space- 
Based  Interceptor  from  Phase  I,  SDIO  claims  that  Phase  I  costs 
will  be  cut  by  20  percent,  that  is  from  $69  billion  to  about  $55  bil¬ 
lion  ($88.9  billion  to  about  $69.6  billion  in  then-year  dollars). 

The  GAO  report  further  stated: 

These  estimates  include  funding  to  develop,  produce,  and 
deploy  Phase  I.  They  do  not  include  funding  for  any 
follow-on  technologies  or  costs  to  operate  and  support  the 
system  once  deployed. 

E.  IMPORTANCE  OF  TEST  AND  EVALUATION  AND  DEFENSE  OVERSIGHT 

On  September  17,  1987,  the  Secretary  of  Defense  directed  that 
Phase  I  of  the  Strategic  Defense  System  be  moved  out  of  research 
and  development  and  into  the  concept  demonstration  and  valida¬ 
tion  stage  of  Defense’s  major  system  acquisition  process.  (See  ap¬ 
pendix  I.)  After  successfully  completing  concept  demonstration  and 
validation.  Phase  I  could  enter  full-scale  development.  The  Secre¬ 
tary  of  Defense’s  decision  to  place  a  major  system  in  full-scale  de¬ 
velopment  is  extremely  important.  During  full-scale  development, 
the  system  is  built,  tested,  and  ready  for  full-rate  production.  Not 
only  will  development  consume  enormous  resources,  but  major  sys¬ 
tems,  at  this  point,  frequently  take  on  a  life  of  their  own  and  are 
seldom  canceled. 

Each  stage  of  the  acquisition  process,  as  well  as  each  milestone 
decision,  is  to  be  supported  by  test  and  evaluation.  The  purpose  of 
test  and  evaluation  is  to  help  ensure  the  timely  development,  pro¬ 
duction,  and  fielding  of  systems  that  meet  users’  requirements  and 
perform  as  intended.  To  help  Defense  gain  sufficient  design  and  de¬ 
velopment  information,  major  system  acquisitions  are  reviewed  by 
the  Defense  Acquisition  Board  (DAB),  which  is  chaired  by  the 
Under  Secretary  of  Defense  for  Acquisition.  The  purpose  of  the 
DAB  is  to  oversee  major  Defense  acquisitions.  The  DAB  reviews 
each  acquisition  stage  to  ensure  that  every  program  is  ready  to 
proceed  into  more  advanced  stages  of  development  or  production. 
The  DAB  relies  on  information  from  test  and  evaluation  to  make 
such  determinations. 

The  complexity,  cost,  and  uniqueness  of  the  Strategic  Defense 
System  have  prompted  the  need  for  a  more  detailed  program 
review  process.  Although  formal  DAB  reviews  are  usually  required 
at  major  milestones,  the  SDI  program  is  also  supposed  to  have 
yearly  progress  reviews  before  the  DAB.  Further,  SDIO  must  peri- 


*®Fact  sheet  for  the  chairman,  Legislation  and  National  Security  Subcommittee,  Committee 
on  Government  Operations,  House  of  Representatives,  “Strategic  Defense  Initiative:  Funding 
Needs  Through  Completion  of  Phase  I  System”  (GAO/NSIAD-90-79FS). 

Ibid. 


11 


odically  submit  additional  documentation  to  the  DAB  to  ensure 
program  goals  are  being  met.  ^  ® 

F.  ROLE  OF  SIMULATION  IN  TESTING 

The  July  GAO  report  found  that; 

Because  the  Strategic  Defense  System  cannot  be  tested 
in  its  operational  environment,  many  system  capabilities 
must  be  demonstrated  through  computer  modeling  and 
simulation.  For  example,  in  simulations,  software  models 
would  mimic  the  behavior  of  sensors  and  weapons  and  be 
used  in  place  of  the  actual  elements  to  evaluate  system 
performance.  A  ballistic  missile  attack  from  launch  to 
impact  must  also  be  simulated  in  software  to  prompt  the 
element  models  to  respond.  Eventually,  some  of  these  tests 
would  involve  actual  prototypes  of  weapons  and  sensor 
hardware,  software,  and  a  human  interacting  in  the  simu¬ 
lation.  This  type  of  integrated  system-level  testing  would 
be  used  to  evaluate  the  performance  of  elements  within 
the  context  of  the  entire  Strategic  Defense  System.  Thus 
the  ability  to  simulate  the  interaction  of  the  system’s  thou¬ 
sands  of  computers  with  their  many  millions  of  lines  of 
software  code  becomes  of  paramount  importance  in  demon¬ 
strating  whether  the  system  can  perform  its  mission, 

G.  ABM  TREATY 

The  1972  Antiballistic  Missile  (ABM)  Treaty  regulates  the  devel¬ 
opment,  testing,  and  deployment  of  ABM  systems  whose  compo¬ 
nents  were  defined  in  1972  as  consisting  of  ABM  interceptor  mis¬ 
siles,  ABM  launchers,  and  ABM  radars.  ABM  systems  based  on 
other  physical  principles  are  also  addressed  and  include  compo¬ 
nents  that  could  substitute  for  ABM  interceptor  missiles,  ABM 
launchers,  or  ABM  radars. 

According  to  a  Congressional  Research  Service  issue  brief: 

The  ABM  Treaty  embodies  a  belief  that  the  relationship 
between  offensive  nuclear  weapons  and  strategic  ballistic 
missile  defense  is  highly  complex  and  that  when  deployed 
together  they  can  lead  to  strategic  instability.  The  ABM 
Treaty  purposefully  restricted  ballistic  missile  defense  de¬ 
ployment  to  a  number  of  fixed,  land-based  ABM  systems 
and  components. 

Under  the  traditional  or  narrow  interpretation  of  the  treaty, 
adopted  by  both  the  administration  and  the  Congress,  research  is 
permitted,  but  the  development,  testing,  and  deployment  of  air-, 
sea-,  space-,  and  mobile  land-based  ABM  launchers,  interceptors, 
and  radars  are  restricted.  According  to  SDIO’s  1989  report  to  the 
Congress  on  SDI  compliance  with  the  treaty,  research  includes  con- 


Report  to  the  chairman,  Subcommittee  on  Legislation  and  National  Security,  House  Com¬ 
mittee  on  Government  Operations,  “Strategic  Defense  System;  Stable  Design  and  Adequate 
Testing  Must  Precede  Decision  to  Deploy,”  dated  July  6, 1990  (GAO/IMTEC-90-61). 

1 6  Ibid. 

Congressional  Research  Service  Issue  Brief,  “The  Strategic  Defense  Initiative:  Issues  for 
Congress,”  updated  April  18,  1989. 


35-460  0-90-2 


12 


ceptual  design  and  laboratory  testing.  Development  occurs  after  re¬ 
search  but  precedes  full-scale  testing, 

The  ABM  Treaty  permits  a  limited  deployment  of  fixed  ground- 
based  ABM  components  and  allows  the  testing  of  such  components 
in  two  predefined  sites — Kwajelein  and  White  Sands  Missile  Range. 
Field  testing  not  conducted  at  Kwajelein  or  White  Sands  can  only 
include  components  that  are  not  ABM  capable. 

The  Department  of  Defense  has  in  place  a  compliance  process 
under  which  the  Under  Secretary  of  Defense  for  Acquisition,  in 
consultation  with  the  Department’s  General  Counsel,  Under  Secre¬ 
tary  of  Defense  for  Policy,  and  Chairman  of  the  Joint  Chiefs  of 
Staff,  ensures  that  all  defense  programs  are  in  compliance  with  all 
United  States  strategic  arms  control  obligations.  SDI  experiments, 
tests,  and  other  research  and  development  efforts  prior  to  execu¬ 
tion  will  be  carefully  screened  by  the  Department’s  compliance 
review  group  to  certify  that  planned  activities  fully  comply  with 
the  ABM  Treaty.  Additionally,  the  Director  of  SDIO  is  required  to 
certify  continued  compliance  quarterly, 

IV.  Decision  on  Phase  I  Deployment  Scheduled  for  Early  1993 

The  President  is  scheduled  to  make  a  decision  by  1993  on  deploy¬ 
ing  Phase  I  of  the  Strategic  Defense  System.  SDIO  is  conducting 
the  SDI  program  to  support  a  decision  by  the  President  prior  to  the 
completion  of  his  current  term.  In  the  fiscal  year  1986  defense  au¬ 
thorization  bill,  the  Congress  adopted  legislation  establishing  crite¬ 
ria  for  making  future  decisions  on  whether  to  deploy  advanced  bal¬ 
listic  missile  defenses  (Public  Law  99-145,  section  222).  The  criteria 
are  similar  to  those  proposed  by  Ambassador  Paul  H.  Nitze,  Special 
Advisor  to  the  President  on  arms  control  matters,  in  an  address  in 
Philadelphia  on  February  20,  1985.  The  legislation  states  that: 

A  strategic  defense  system  developed  as  a  consequence 
of  Research,  Development,  Testing  and  Evaluation  con¬ 
ducted  on  the  SDI  program  may  not  be  deployed  in  whole 
or  in  part  unless: 

(1)  the  President  determines  and  certifies  to  Con¬ 
gress  in  writing  that: 

(a)  the  system  is  survivable  (i.e.,  the  system  is 
able  to  maintain  a  sufficient  degree  of  effective¬ 
ness  to  fulfill  its  mission,  even  in  the  face  of  deter¬ 
mined  attacks  against  it);  and 

(b)  the  system  is  cost  effective  at  the  margin  to 
the  extent  that  the  system  is  able  to  maintain  its 
effectiveness  against  the  offense  at  less  cost  than 
it  would  take  to  develop  offensive  countermeas¬ 
ures  and  proliferate  the  ballistic  missiles  neces¬ 
sary  to  overcome  it;  and 

(2)  funding  for  the  deployment  of  such  system  has 
been  specifically  authorized  by  legislation  enacted 


1989  Report  to  the  Congress  on  the  Strategic  Defense  Initiative,  March  13,  1989,  appendix 
C. 

Statement  on  the  Strategic  Defense  Initiative  by  Lt.  Gen.  George  L.  Monahan,  Jr.,  Director, 
SDIO,  before  the  Subcommittee  on  Defense,  Committee  on  Appropriations,  House  of  Representa¬ 
tives,  April  26,  1990. 
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after  the  date  on  which  the  President  makes  the  certi¬ 
fication  to  Congress. 

To  support  the  criteria  in  Public  Law  99-145  requires  a  stable 
system  design,  adequate  testing  and  evaluation,  minimum  funding 
levels,  an  accurate  cost  estimate,  and  evidence  that  the  system  is 
cost  effective.  It  is  highly  improbable  that  SDIO  will  be  able  to  sup¬ 
port  any  of  these  conditions  by  1993. 

V.  Phase  I  Architecture  Continues  To  Change 

In  its  July  1990  report  GAO  stated  that: 

In  January  1990,  Brilliant  Pebbles  was  formally  incorpo¬ 
rated  into  the  Phase  I  design.  However,  exactly  what  role 
Brilliant  Pebbles  will  play  in  the  Phase  I  architecture  and 
even  what  pieces  of  Phase  I  will  be  deployed  is  uncertain 
and  consequently  has  put  the  design  of  the  Strategic  De¬ 
fense  System  into  a  state  of  flux.  The  result  is  a  destabi¬ 
lized  architecture  and  a  major  restructuring  of  SDIO’s  pro¬ 
gram. 

A.  SDIO  STUDIES  ON  BRILLIANT  PEBBLES  DO  NOT  RECOMMEND 
INCORPORATION  INTO  PHASE  I  ARCHITECTURE 

Two  major  studies  performed  by  the  Defense  Science  Board  and 
by  SDIO  respectively  did  not  recommend  incorporating  Brilliant 
Pebbles  into  the  architecture.  Each  stated  additional  research  was 
needed  and  that  research  should  continue  on  both  the  Space-Based 
Interceptor  and  on  Brilliant  Pebbles.  The  Defense  Science  Board 
suggested  that  this  arrangement  continue  until  the  advantages  and 
disadvantages  of  a  system  architecture  based  on  Brilliant  Pebbles 
are  clearly  understood  in  a  quantifiable  manner.  It  stated: 

Although  the  SDI  is  supposed  to  be  a  research  and  devel¬ 
opment  program,  the  “build”  model  has  been  applied  and 
has  led  to  fixing  the  system  design  too  early,  before  ade¬ 
quate  exploration  of  alternative  technologies  was  complet¬ 
ed. 

In  addition  to  the  Defense  Science  Board  study.  Defense  issued  a 
space-based  architecture  study  which  reviewed  the  four  space-based 
elements  of  Phase  I — Boost  Surveillance  and  Tracking  System, 
Space  Surveillance  and  Tracking  System,  the  Space-Based  Intercep¬ 
tor  and  Brilliant  Pebbles— and  defined  and  justified  a  recommend¬ 
ed  space-based  architecture.  The  space-based  architecture  study 
also  recommended  that: 

Research  continue  on  both  Brilliant  Pebbles  and  the 
Space-Based  Interceptor  and  that  modified  versions  of  the 


Congressional  Research  Service  Issue  Brief,  “Strat^c  Defense  Initiative  (SDI):  Mission  Ob¬ 
jectives  for  Directing  the  Program,"  updated  May  3, 1989, 

Report  to  the  chairman,  Subcommittee  on  L^slation  and  National  Security,  House  Com¬ 
mittee  on  Government  Operations,  “Strategic  Defense  System:  Stable  Design  and  Adequate 
Testing  Must  Precede  Decision  to  Deploy,"  dated  July  6,  1990  (GAO/IMTEC-90-61). 

2  2  “SDIO  Brilliant  Pebbles  Space  Based  Interceptor  Concept,”  December  1989,  prepared  by  the 
Defense  Science  Board. 

23  Ibid. 
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Boost  Surveillance  and  Tracking  System  and  the  Space 
Surveillance  and  Tracking  System  sensors  be  included.^'^ 

B.  ALTHOUGH  ROLE  NOT  DEFINED,  BRILLIANT  PEBBLES  NOW 

“cornerstone”  of  phase  I 

According  to  SDIO  officials  and  the  GAO  report,  Brilliant  Peb¬ 
bles  has  for  the  moment,  become  the  focal  point  or  so-called  “cor¬ 
nerstone”  of  the  Phase  I  architecture.  With  Brilliant  Pebbles,  the 
system  would  no  longer  be  dependent  on  two  distinct  space-based 
surveillance  satellite  constellations  to  provide  booster  tracking  and 
targeting  information.  Brilliant  Pebbles  would  perform  many  of 
these  functions,  significantly  changing  SDIO’s  Phase  I  architecture 
and  approach  to  strategic  defense.  The  pre-Brilliant  Pebbles  archi¬ 
tecture  was  made  up  of  seven  highly  integrated  elements;  com¬ 
mand  and  control  relied  on  rapid  communication  and  data  sharing 
among  elements.  With  the  addition  of  Brilliant  Pebbles  and  its 
4,000-plus  space-based  platforms,  survivability  of  the  system  would 
be  increased  by  getting  away  from  such  an  interdependent  archi¬ 
tecture.  However,  in  order  to  command  and  control  each  of  the 
weapons  individually,  the  complexity  of  the  BMC3  system  could  be 
dramatically  increased.^® 

According  to  a  September  1989  CRS  report,  SDIO  explored  sever¬ 
al  options  for  a  Brilliant  Pebbles-based  strategic  defense.  The 
“baseline”  Brilliant  Pebbles  concept  envisaged  meeting  Phase  I 
mission  requirements  entirely  with  a  lean,  space-based  system. 
This  option  included  the  thousands  of  self-contained  interceptors,  a 
ground-based  command  center,  and  a  Boost  Surveillance  and 
Tracking  System  for  independent  early  warning,  attack  character¬ 
ization,  and  communication.  This  option  would  not  mount  a  coordi¬ 
nated  defense;  each  Pebble  would  act  autonomously  and  possess 
only  enough  data  processing  capacity  to  choose  its  own  target.  The 
report  went  on  to  say  that  SDIO  has  assessed  another  option  in 
which  Brilliant  Pebbles  would  launch  a  coordinated  attack  by 
being  commanded  and  controlled  from  a  ground-  or  space-based 
battle  manager.  In  both  cases,  the  battle  would  occur  during  the 
boost  and  post-boost  phases  prior  to  the  release  of  warheads.  SDIO 
also  studied  the  cost  effectiveness  of  retaining  the  Space  Surveil¬ 
lance  and  Tracking  System  to  target  warheads  after  they  are  re¬ 
leased  from  the  boosters.  This  would  expand  Brilliant  Pebbles’  role 
to  the  midcourse  battle.  Another  option  was  to  keep  all  of  the  1988 
Phase  I  elements,  but  substitute  Brilliant  Pebbles  for  the  Space- 
Based  Interceptor.®'^ 

As  mentioned  earlier,  the  Space-Based  Architecture  Study  and 
the  Defense  Science  Board  study  examined  the  excursions  men¬ 
tioned  above.  Neither  study  recommended  that  Brilliant  Pebbles  be 
incorporated  into  the  architecture  but  that  research  continue  on 


“Space-Based  Architecture  Study,”  October  25,  1989. 

Report  to  the  chairman,  Subcommittee  on  legislation  and  National  Security,  House  Com¬ 
mittee  on  Government  Operations,  “Strategic  Defense  System:  Stable  Design  and  Adequate 
Testing  Must  Precede  Decision  to  Deploy,”  dated  July  6,  1990  (GAO/IMTEC-90-61). 

The  so-called  “baseline”  concept  is  the  original  concept  developed  and  promoted  by  scien¬ 
tists  at  Lawrence  Livermore  National  Laboratory. 

Congressional  Research  Service’s  report  for  Congress,  “Brilliant  Pebbles:  Implications  for 
the  Strategic  Defense  Initiative,”  September  28, 1989. 
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both  the  Space-Based  Interceptor  and  Brilliant  Pebbles.  Neverthe¬ 
less,  Brilliant  Pebbles  was  incorporated  into  the  design  and  in 
spring  1990,  multiple  contracts  were  let  for  an  8-month  concept  def¬ 
inition  phase  for  Brilliant  Pebbles’  development.  According  to  the 
statement  of  work  in  the  request  for  proposals,  the  technical  goals 
of  the  concept  definition  study  are  twofold: 

(1)  Evaluating  the  Lawrence  Livermore  National  Labora¬ 
tory  Brilliant  Pebbles  concept  and  exploring/incorporating 
modifications,  where  needed. 

(2)  Defining,  analyzing,  and  justifying  a  Brilliant  Pebbles 
development  program  which  could  lead  to  a  cost  effective, 
timely  development  and  deployment  of  the  Brilliant  Peb¬ 
bles  system.^® 

SDIO  plans  to  follow  this  procurement  with  a  competition  for  a 
pre-full-scale  development  phase.  The  competition  will  be  limited  to 
those  contractors  selected  to  participate  in  the  concept  definition 
phase. 

C.  PHASE  I  ARCHITECTURE  REMAINS  UNCERTAIN 

The  Phase  I  architecture  is  still  changing  and  hence  remains  in 
a  state  of  flux.  For  example,  with  Brilliant  Pebbles  as  a  replace¬ 
ment  for  the  Space-Based  Interceptor,  the  Boost  Surveillance  and 
Tracking  System  may  not  be  required  as  a  Phase  I  element.  Bril¬ 
liant  Pebbles  could  reduce  tracking  requirements  placed  on  the 
Space-Surveillance  and  Tracking  System,  and  could  expand  the 
mission  of  the  Ground  Surveillance  and  Tracking  System.  Because 
Brilliant  Pebbles  provides  for  several  thousand  self-contained  inter¬ 
ceptors  that  could  detect  and  destroy  missiles  independently  of  the 
other  Phase  I  elements,  interfaces,  sensing  and  tracking  capabili¬ 
ties,  communications,  and  the  numbers  of  elements  needed — both 
in  terms  of  types  and  constellations — would  have  to  be  reas- 
S©SS6ci.  ^  9 

Defense  officials  have  stated  that  the  Phase  I  architecture  will 
not  be  solidified  until  1991.  Per  Presidential  guidance.  Brilliant 
Pebbles  is  in  an  accelerated  acquisition  program. 

Meanwhile,  SDIO  is  undertaking  another  program  restructuring. 
The  new  SDIO  Director  has  stated  that  there  will  likely  be  a 
change  in  focus  of  near  term  deployment  efforts  to  a  Global  Protec¬ 
tion  Against  Limited  Strike  (GPALS)  system.  The  Director  went  on 
to  say  that  GPALS  has  gained  interest  because  of  the  third  world 
ballistic  missile  threat.  According  to  the  Director,  GPALS  would 
shift  the  near-term  deployment  objective  to  protection,  not  deter¬ 
rence.  As  a  result,  SDIO  will  probably  be  migrating  to  different 
system  objectives  in  the  near  future.  According  to  the  Director,  the 
GPALS  will  not  take  the  place  of  the  current  Phase  I  but  could 
grow  to  a  Phase  I  Strategic  Defense  System. 

We  agree  with  the  concerns  raised  in  the  GAO  report  that  unless 
the  architecture  is  stabilized  and  the  respective  elements  are  devel- 


Memorandum  for  Prospective  Offerors:  “Solicitation  for  Concept  Definition  Phase  of  the 
Brilliant  Pebbles  System,  RFP  No.  SDI084-90-R-0004,”  February  27, 1990. 

2®  Report  to  the  chairman,  Subcommittee  on  Legislation  and  National  Security,  House  Com¬ 
mittee  on  Government  Operations,  “Strategfic  Defense  System:  Stable  Design  and  Adequate 
Testing  Must  Precede  Decision  to  Deploy,”  dated  July  6,  1990  (GAO/IMTEC-90-61). 
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oped,  designed,  and  tested  as  an  integrated  system,  SDIO  will  not 
know  whether  the  system  will  work  as  planned.®'’ 

VI.  Sufficient  Testing  Will  Not  Occur  Prior  to  Presidential 
Deployment  Decision 

The  incorporation  of  Brilliant  Pebbles  into  the  architecture  has 
prompted  a  major  restructuring  of  the  Phase  I  design.  According  to 
the  GAO  report,  SDIO  officials  are  rewriting  test  plans  to  reflect 
this  major  change  in  the  design.  Additionally,  the  GAO  study 
found: 

SDIO-funded  studies  and  test  plans  cite  the  importance 
of  conducting  integrated  system-level  tests  in  real  time, 
using  actual  system  hardware  and  software  with  human 
intervention.®  1  However,  an  integrated  system-level  test  in 
real  time  using  hardware  and  software  and  a  human-in- 
the-loop  will  not  be  demonstrated  prior  to  the  planned 
1993  decision  on  deployment.  SDIO  officials  feel  they  will 
be  able  to  support  a  presidential  deployment  decision  with 
less  information  than  was  originally  desired,  but  state  that 
this  will  be  done  at  increased  risk.®® 

A.  PRE-BRILLIANT  PEBBLES  TESTS  AND  EVALUATIONS  MAY  NO  LONGER 

BE  VALID 

The  July  1990  GAO  study  reported  that: 

Because  most  of  the  test  and  evaluation  efforts  have 
been  based  on  the  1988  Phase  I  architecture,  much  of  the 
test  data  and  analysis  performed  may  no  longer  be  rele¬ 
vant.  For  example,  if  the  Boost  Surveillance  and  Tracking 
System  is  no  longer  in  the  architecture  and  the  Space  Sur¬ 
veillance  and  Tracking  System  will  no  longer  provide 
tracking  information,  then  all  of  the  modeling  and  simula¬ 
tion  done  so  far  is  useless  because  all  the  interfaces  and 
data  paths  have  changed.  Any  change  to  one  element 
causes  this  rippling  effect  across  the  system. 

Further,  system-level  tests  and  resulting  requirements 
have  not  included  Brilliant  Pebbles.  Accordingly,  system 
tests  must  be  rewritten  and  actual  simulations  rerun  to  in¬ 
clude  them.  Because  the  other  Phase  I  elements  have  not 
included  Brilliant  Pebbles  in  their  tests,  analyses,  and  de¬ 
velopment,  element  test  plans  must  also  be  reassessed.®® 

However,  since  the  architecture  will  not  be  solidified  until  1991, 
it  will  be  extremely  difficult  to  design  and  run  detailed  system- 
level  tests  by  1993. 

B.  SDIO  HAS  REDUCED  ITS  TEST  AND  EVALUATION  REQUIREMENTS 

The  GAO  study  disclosed  that  even  before  Brilliant  Pebbles, 
SDIO  had  significantly  reduced  its  integrated  system-level  test  re- 


^“Ibid. 

Ibid. 
=2  Ibid. 
Ibid. 
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quirements.  This  is  very  disturbing  since  SDIO-funded  studies  and 
test  plans  supported  integrated  system-level  tests  in  real  time 
using  actual  system  hardware  and  software  prototypes  with  human 
intervention  to  support  development  and  deployment  decisions. 
The  study  stated  that  the  value  of  integrated  system-level  testing 
cannot  be  overstated.  It  is  this  level  of  testing  that  will  help  con¬ 
firm  whether  the  individual  elements  and  the  strategic  defense 
commander  can  successfully  interact  in  real  time.  Actual  hardware 
and  software  in  the  test  environment  will  provide  significantly 
more  information  about  system  performance  than  a  model.  While 
GAO  reported  that  SDIO  does  plan  to  perform  integrated  system- 
level  testing,  it  will  not  be  conducted  prior  to  the  President’s  sched¬ 
uled  1993  decision.^^ 

C.  ABM  TREATY  CONSTRAINS  LEVEL  OF  TESTING 

The  proposed  Phase  I  system  currently  under  development 
cannot  be  deployed  under  the  terms  of  the  Antiballistic  Missile 
(ABM)  Treaty.  As  mentioned  earlier,  the  ABM  Treaty  regulates  the 
development,  testing,  and  deployment  of  ABM  systems  whose  com¬ 
ponents  were  defined  in  the  1972  treaty  as  consisting  of  ABM  inter¬ 
ceptor  missiles,  ABM  launchers,  and  ABM  radars.  Under  the 
narrow  interpretation,  the  development  and  testing  of  mobile-based 
(to  include  space-based)  ABM  systems  are  prohibited.  According  to 
SDIO,  most  of  the  major  SDI  experiments  are  field  tests  of  devices 
that  are  not  ABM  components  or  prototypes  of  ABM  components. 
Test  data  will  be  combined  with  data  from  other  experiments  and 
computer  simulation  in  order  to  make  a  feasibility  decision.®® 

The  deployment  of  the  mobile  ground-based  radar  would  violate 
the  treaty.  Furthermore,  under  the  narrow  interpretation,  the  de¬ 
velopment  and  testing  of  such  a  mobile  radar  is  prohibited.  Howev¬ 
er,  many  field  tests  may  include  a  stationary  version  of  the  radar, 
but  it  cannot  be  ABM  capable  or  be  tested  outside  the  two  defined 
ABM  test  sites.  Even  field  tests  at  Kwajelein  or  White  Sands  must 
be  conducted  on  a  stationary  radar.  As  mentioned  above,  the 
mobile  characteristics  must  be  incorporated  through  computer  sim¬ 
ulations. 

Deployment  and  integrated  testing  of  all  Brilliant  Pebbles  com¬ 
ponents  in  its  operational  environment  would  be  in  violation  of  the 
treaty.  SDIO  has  offered  alternatives  to  a  fully  integrated  test  on 
Brilliant  Pebbles,  but  Defense’s  compliance  review  group  has  not, 
to  date,  determined  which  alternative,  if  any,  would  be  acceptable. 

The  above  two  examples  illustrate  SDIO’s  catch-22  situation. 
SDIO  will  not  be  able  to  conduct  the  kind  of  testing  needed  to  dem¬ 
onstrate  the  feasibility  of  the  elements  without  abrogating  the 
treaty.  However,  it  makes  little  sense  to  abrogate  the  treaty  before 
the  feasibility  of  the  system  has  been  demonstrated. 


AUiU. 

35  “Must  the  United  States  Abrogate  the  ABM  Treaty  to  Test  SDI,’’  statement  of  Director 
SDIO,  provided  to  the  GAO  by  the  General  Counsel,  SDIO,  Treaty  Compliance. 
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VII.  SDIO  Asserts  Minimum  Funding  Levels  Needed  To  Support 

1993  Decision 

The  GAO  reported: 

An  informed  executive  decision  on  deployment  is  contin¬ 
gent,  in  part,  on  minimum  funding  levels;  at  one  time,  this 
decision  was  to  occur  in  the  same  time-frame  as  Defense’s 
formal,  full-scale  development  decision.  In  most  major  ac¬ 
quisitions,  a  deployment  decision  is  made  after  full-scale 
development  is  complete  and  the  system  has  moved  into 
the  next  stage.  (See  appendix  I.)  According  to  SDIO’s  Di¬ 
rector,  an  informed  decision  on  deployment  is  contingent 
on  funding  levels  of  $4.6  billion  for  fiscal  year  1990  and 
$33  billion  over  fiscal  years  1989-1994.  He  stated  that  any 
funding  reduction  would  reduce  the  confidence  of  the  de¬ 
ployment  decision  and  would  have  increasingly  serious 
consequences  for  the  SDI  program.  For  example,  the  Direc¬ 
tor  stated  that  a  20  percent  funding  cut  would  reduce  the 
confidence  in  making  a  decision  on  deployment  due  to  cut¬ 
backs  in  research.  He  further  stated  that  emerging  con¬ 
cepts,  especially  Brilliant  Pebbles,  would  not  be  fully  ex¬ 
plored.  Hence,  the  space-based  architecture  would  not  be 
completely  defined,  and  initial  system  development  and  de¬ 
ployment  schedules  would  be  delayed  at  least  2  years.®® 

If  the  program  were  funded  at  70  percent  of  the  requested  level, 
the  Director  of  SDIO  stated  that  the  research  and  testing  needed  to 
make  an  informed  deplo5Tnent  decision  by  1993  could  not  be  sup¬ 
ported  and  that  an  initial  deployment  would  be  delayed  until  well 
after  the  year  2000  with  no  provision  for  follow-on  systems.®'^ 

The  Congress  reduced  SDIO’s  fiscal  year  1990  budget  request  by 
20  percent  (from  $4.6  billion  to  $3.6  billion)  because  of  congression¬ 
al  concern  for  overall  fiscal  constraints  and  SDIO’s  current  major 
uncertainties  for  fiscal  year  1990.  Consequently,  SDIO  initiated  a 
major  replanning  and  restructuring  strategy  to  identify  program 
priorities  and  impacts,  and  SDIO  delayed  its  full-scale  development 
decision  for  two  years.  Many  contracts  were  reduced,  delayed,  or 
canceled  resulting  in  scaled-back  demonstration  and  validation  ac¬ 
tivities  that,  according  to  SDIO,  will  not  provide  enough  informa¬ 
tion  to  support  an  informed  1993  deployment  decision.  For  exam¬ 
ple,  the  identification  of  system-level  demonstration  and  validation 
requirements  in  support  of  system-level  tests  will  not  be  estab¬ 
lished  until  fiscal  year  1992;  and  by  1993,  testing  on  command  and 
control  functions  will  not  be  as  thorough  as  originally  planned. 
Further,  because  the  new  Phase  I  architecture  will  not  be  defined 
until  1991,  the  elements  will  be  less  developed  and  their  designs 
less  detailed  to  support  system-level  testing.  Finally,  the  system’s 
communications  Tietwork  will  not  be  tested  for  real  time  oper- 


Report  to  the  chairman,  Subcommittee  on  Legislation  and  National  Security,  House  Com¬ 
mittee  on  Government  Operations,  “Strategic  I^fense  System:  Stable  Design  and  Adequate 
Testing  Must  Precede  Decision  to  Deploy,”  dated  July  6,  1990  (GAO/IMTEC-90-61). 

Letter  and  fact  sheet  prepared  by  Director  SDIO  in  response  to  request  by  Senator  Pete 
Wilson  regarding  the  effects  of  funding  cuts  on  the  SDI  program,  July  7,  1989. 
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ations.  All  this  means  that  a  1993  decision  to  deploy  would  he 
based  on  incomplete  information  and  uncertainties.®® 

The  administration’s  amended  fiscal  year  1991  budget  request 
was  $4.46  billion.  The  Congress  reduced  SDIO’s  request  by  over  30 
percent  to  $2.9  billion.  It  is  not  clear  at  this  time  whether  the 
aforementioned  70  percent  funding  level  impact  statements  made 
by  the  Director  are  still  valid. 

VIII.  Funding  Requirements  Keep  Changing;  Phase  I  Costs 

Uncertain 

Through  the  end  of  fiscal  year  1990,  the  Congress  will  have  ap¬ 
propriated  nearly  $20  billion  for  the  Strategic  Defense  Initiative 
since  it  was  formally  established  in  1984.  Of  the  $20  billion  appro¬ 
priated  for  the  SDI  to  date,  less  than  $2  billion  has  been  spent  on 
Phase  I  research.  Since  1987,  cost  estimates  for  the  development 
and  deployment  of  Phase  I  have  been  decreasing. 

A.  DECLINING  COST  ESTIMATES  FOR  PHASE  I  SYSTEM  ARE  QUESTIONABLE 

As  mentioned  earlier,  in  June  1987,  SDIO  cost  estimates  for 
Phase  I  development  and  deployment  ranged  between  $94.2  billion 
and  $183.6  billion  (in  then-year  dollars).  In  October  1988  SDIO  re¬ 
duced  its  estimate  to  $87  billion  (in  then-year  dollars).®®  According 
to  SDIO  officials,  the  incorporation  of  Brilliant  Pebbles  into  the  ar¬ 
chitecture  will  cut  costs  by  20  percent,  that  is,  from  $87  billion  to 
$69  billion  (both  figures  in  then-year  dollars).  As  only  $2  billion  has 
been  spent  on  Phase  I  to  date,  most  of  the  $69  billion  is  yet  to  be 
spent. 

SDIO’s  $69  billion  estimate  for  Phase  I  represents  only  a  “snap¬ 
shot  at  a  point  in  time”  as  the  system  is  still  changing.  However, 
Department  of  Defense  experience  has  shown  that  such  early  esti¬ 
mates  usually  increase  significantly  for  a  variety  of  reasons.'*^ 

B.  CREDIBILITY  OF  COST  ESTIMATES 

As  mentioned  earlier,  the  SDIO  cost  estimate  for  Phase  I 
dropped  from  $183.6  billion  in  then-year  dollars  in  June  1987,  to 
$142.9  billion  in  June  1988  to  $89  billion  in  October  1988.  At  the 
request  of  Chairman  Conyers,  the  GAO  examined  the  reasons  for 
the  cost  reductions  between  June  1987  and  October  1988.  In  the 
March  1989  hearing  on  the  SDI  cost  estimates,  Chairman  Conyers 
stated: 

This  dramatic  reduction  in  the  estimate  for  Phase  I  of 
the  Strategic  Defense  Initiative  has  raised  questions  about 


Report  to  the  chairman,  Subcommittee  on  Legislation  and  National  Security,  House  Com¬ 
mittee  on  Government  Operations,  “Strategic  Defense  System:  Stable  Design  and  Adequate 
Testing  Must  Precede  Decision  to  Deploy,”  dated  July  6,  1990  (GAO/IMTEC-90-61). 

Fact  sheet  for  the  chairman.  Legislation  and  National  Security,  Subcommittee,  Committee 
on  Government  Operations,  House  of  Representatives,  “Strategic  Defense  Initiative:  Funding 
Needs  Through  Completion  of  Phase  I  System,”  (GAO/NSIAD-90-79FS). 

The  $69  billion  does  not  include  the  costs  for  operating  and  maintaining  the  system.  During 
the  period  of  full-scale  development  and  deployment  of  a  Phase  I  system,  the  SDIO  will  require 
additional  funds  for  researching  and  exploring  more  exotic  technologies  and  systems  for  follow- 
on  phases. 

■* '  Unclassified  summary  to  the  chairman.  Legislation  and  National  Security  Subcommittee, 
Committee  on  Government  Operations,  House  of  Representatives,  “Strategic  Defense  Initiative 
Program:  Basis  for  Reductions  in  Estimated  Cost  of  Phase  I,”  GAO/NSIAD-90-173. 
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what  the  Phase  I  estimate  includes,  and  more  importantly, 
what  it  doesn’t  cover.^^ 

GAO  based  its  conclusions  on  cost  models  of  four  elements  and 
determined  that  the  October  1988  cost  estimate  was  appropriately 
prepared,  but  SDIO  had  made  some  errors  that  understated  the 
cost  by  $2.1  billion.  SDIO  may  also  have  used  overly  optimistic  as¬ 
sumptions  in  preparing  one  of  the  element  estimates,  which  caused 
it  to  be  understated  by  at  least  $5  billion.'*® 

GAO  went  on  to  say: 

Even  though  SDIO  applied  proper  cost  estimating  meth¬ 
ods,  the  credibility  of  the  estimate  largely  depends  on  the 
validity  of  assumptions  used  in  the  estimate.  GAO  and  the 
Department  of  Defense’s  Cost  Analysis  Improvement 
Group  believe  that  some  of  the  assumptions  used  by  SDIO 
may  be  too  optimistic.^* 

During  the  March  1989  hearing.  Chairman  Conyers  expressed 
concern  over  some  of  SDIO’s  assumptions.  He  stated: 

So,  it’s  one  thing  to  cut  costs.  It’s  another  thing  to  pre¬ 
dict  cost  reductions  when  you  are  assuming  that  the  tech¬ 
nology  required  to  build  a  system  will  be  available. 

There  seems  to  be  a  lot  of  “iffiness”,  yvhich,  if  my  suspi¬ 
cions  are  correct,  is  going  to  really — in  several  years 
start  raising  this  cost  back  up  again.”*® 

In  response  to  questions  by  the  chairman  on  SDIO’s  assumptions, 
Mr.  Frank  Conahan,  Assistant  Comptroller  General  for  GAO’s  Na¬ 
tional  Security  and  International  Affairs  Division  testified  that: 

SDIO,  for  example,  assumes  that  the  technology  re¬ 
quired  will  be  available  when  needed,  that  the  contractors 
will  be  successf^ul  in  developing  and  implementing  innova¬ 
tive  production  processes  and  techniques  to  significantly 
reduce  the  cost  of  the  system,  and  that  the  program  can 
stay  on  a  relatively  tight  schedule.  Some  of  the  technology 
that  will  be  needed  to  build  the  Phase  I  system  is  not  yet 
available.  Also,  the  size  and  quantities  of  some  of  the  com¬ 
ponents  needed  for  the  system  will  require  innovative  pro¬ 
duction  processes  and  techniques  to  achieve  the  current 
cost  estimate.  If  any  of  these  slip,  adjustments  will  have  to 
be  made  because  the  schedule  is  very  tight,  and  there  is 
really  not  much  time  in  there  for  SDIO  to  regroup  and 
make  these  kinds  of  adjustments.  The  independent  cost  an¬ 
alysts  within  DOD  had  similar  observations.*® 

By  incorporating  Brilliant  Pebbles  and  eliminating  the  Space- 
Based  Interceptor,  SDIO  claims  that  the  $89  billion  cost  estimate 
could  be  reduced  to  $69  billion  (in  then-year  dollars).  Brilliant  Peb- 


Hearing  on  “Cost  Estimates  for  Phase  I  of  the  Strategic  Defense 
islation  and  National  ^curity  Subcommittee,  House  Committee  on 
101st  Congress,  March  21,  1989. 

Ibid. 

« Ibid. 

Ibid. 

^6  Ibid. 
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bles  cost  estimates  remain  very  uncertain.  Consequently,  it  is  not 
possible  to  accurately  estimate  costs  of  deploying  a  technology  for 
which  important  technical  problems  remain  to  be  solved.  An  Air 
Force  cost  estimate  of  the  Lawrence  Livermore  National  Laborato¬ 
ry  Brilliant  Pebbles  concept  dated  October  31,  1989,  estimated  that 
the  development  and  production  of  Brilliant  Pebbles  to  full  oper¬ 
ation  capability  would  be  nearly  $12  billion  (in  1988  dollars).  How¬ 
ever,  critical  to  the  cost  of  a  Brilliant  Pebbles  system  is  the  final 
weight  and  price  of  each  Pebble  and  how  4,000  plus  platforms  will 
be  deployed,  maintained,  command  and  controlled,  and  replaced.'*'^ 

According  to  a  September  1989  CRS  report,  individual  Pebble 
cost  estimates  have  ranged  between  $100,000  to  over  $1  million 
apiece.  Unit  price  greatly  depends  on  whether  or  not  the  Pebbles 
can  be  mass  produced.  Also,  deployment  costs  can  vary  significant¬ 
ly  depending  on  the  type  of  launch  vehicle.^®  However,  as  Brilliant 
Pebbles  is  only  in  the  concept  definition  stage  of  system  develop¬ 
ment,  its  hardware  and  system  configuration  remains  uncertain, 
and  SDIO’s  ongoing  assessments  may  substantially  change  their 
configuration  and,  therefore,  their  cost.  Furthermore,  potential 
changes  in  the  architecture,  such  as  removing  the  Boost  Surveil¬ 
lance  and  Tracking  System  from  the  Phase  I  architecture  (which 
according  to  SDIO  would  reduce  the  cost  estimate  to  about  $56  bil¬ 
lion  in  then-year  dollars)  and  reducing  tracking  requirements  for 
the  Space  Surveillance  and  Tracking  System  may  increase  the  re¬ 
quirements  imposed  on  Brilliant  Pebbles  and  possibly,  its  associat¬ 
ed  costs. 

IX.  Brilliant  Pebbles  May  or  May  not  be  Cost  Effective 

A  number  of  studies  have  been  conducted  on  the  cost  effective¬ 
ness  of  Brilliant  Pebbles.  As  mentioned  earlier.  Public  Law  99-145 
requires  that  the  President  must  certify  to  the  Congress  that  the 
Strategic  Defense  System  is  survivable  and  that  it  meets  the  Nitze 
criteria  of  being  cost  effective  at  the  margin  before  any  part  of  the 
system  can  be  deployed.  For  a  weapons  system  to  be  cost  effective 
at  the  margin  means  that  the  cost  of  producing  and  deploying  the 
weapon  is  significantly  less  than  the  cost  to  defeat  it  by  an  enemy. 
There  are  various  opinions  on  the  cost  effectiveness  of  Brilliant 
Pebbles.  An  unclassified  report  recently  released  by  Lawrence 
Livermore  National  Laboratory  concluded  that  it  is  highly  unlikely 
that  Brilliant  Pebbles  will  be  cost  effective.  According  to  the 
report,  each  Pebble  would  cost  about  $2  million  to  produce  and 
deploy — this  is  almost  double  earlier  estimates;  however,  each  non¬ 
nuclear  antisatellite  weapon  designed  to  target  a  Pebble  could 
probably  cost  less  than  $500,000.^®  However,  other  reports  have  in¬ 
dicated  that  this  is  not  the  case  and  that  Brilliant  Pebbles  is  highly 
cost  effective.  However,  until  the  design  and  requirements  for  Bril- 


Computer  Professionals  for  Social  Responsibility,  Inc.,  “The  Brilliant  Pebbles  Proposal,” 
June  1989. 

Congressional  Research  Service  report  for  Congress,  “Brilliant  Pebbles:  Implications  for  the 
Strategic  Defense  Initiative,”  September  28, 1989. 

“ASATS  vs.  Brilliant  Pebbles,”  Roger  D.  Speed,  Lawrence  Livermore  National  Laboratory, 
March  1990,  UCEL-ID-103669. 
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liant  Pebbles  are  finalized,  it  is  not  clear  how  a  valid  determina¬ 
tion  can  be  made  as  to  Brilliant  Pebbles  costs  or  cost  effectiveness. 

X.  Defense  Oversight  of  SDI  Program  Is  Questionable 

From  the  time  that  Phase  I  of  the  Strategic  Defense  System  en¬ 
tered  Defense’s  major  acquisition  process,  senior  officials  have  been 
struggling  with  how  to  oversee  and  manage  such  a  system.  Accord¬ 
ing  to  a  GAO  report,  the  complexity,  cost,  and  uniqueness  of  the 
Strategic  Defense  System  prompted  the  need  for  a  more  stringent 
acquisition  process.  The  DAB  was  to  conduct  yearly  reviews  of  the 
program  to  ensure  program  goals  are  being  met  with  respect  to 
cost,  schedule,  technical  performance,  and  operational  assess¬ 
ments.®'’ 


A.  1989  DAB  REVIEW  DID  NOT  OCCUR 

Major  changes  to  Phase  I  occurred  without  high-level  Defense 
oversight  and  management  review.  For  example,  although  the 
space-hased  architecture  study  and  the  Defense  Science  Board 
study  recommended  that  research  continue  on  both  the  Space- 
Based  Interceptor  and  Brilliant  Pebbles,  SDIO  decided  to  include 
Brilliant  Pebbles  in  the  Phase  I  architecture.  This  fundamental 
change  to  the  program  baseline  was  made  without  formal  DAB 
review  and  oversight. 

Additionally,  reductions  in  test  and  evaluation  requirements  for 
development  and  deployment  decisions  were  made  without  DAB 
review.  The  GAO  found  that  SDIO  will  not  conduct  integrated 
system-level  tests  in  real  time  incorporating  actual  hardware  and 
software  prototypes  with  human  intervention  prior  to  the  presiden¬ 
tial  decision  on  deplo5rment. 

Since  these  significant  reductions  in  demonstration  and 
validation  requirements  have  not  been  subject  to  DAB 
review,  high-level  Defense  Officials  have  not  passed  judg¬ 
ment  on  whether  sufficient  information  will  now  be  avail¬ 
able  to  make  an  informed  deployment  decision.®^ 

B.  OVERSIGHT  OF  BRILLIANT  PEBBLES  UNKNOWN 

Because  of  Presidential  guidance,  SDIO  has  expedited  the  re¬ 
search  and  development  of  Brilliant  Pebbles.  Consequently,  Bril¬ 
liant  Pebbles  has  been  placed  in  an  accelerated  acquisition  pro¬ 
gram.  As  mentioned  earlier,  from  concept  definition.  Brilliant  Peb¬ 
bles  will  move  into  “pre-full-scale  development”  which  roughly 
translates  to  Defense’s  concept  demonstration  and  validation  stage. 
Brilliant  Pebbles  has  not,  to  date,  been  subject  to  a  DAB  milestone 
review.  At  this  point,  it  is  not  clear  what,  if  any,  oversight  is  occur¬ 
ring. 


Report  to  the  chairman,  Subcommittee  on  Legislation  and  National  Security,  House  Com¬ 
mittee  on  Government  Operations,  “Strategic  Defense  System:  Stable  Design  and  Adequate 
Testing  Must  Precede  Decision  to  Deploy,”  dated  July  6,  1990  (GAO/IMTEC-90-61). 
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C.  JUNE  1990  DAB  REVIEW  “PURELY  INFORMATIONAL” 

According  to  an  acquisition  decision  memorandum  dated  June 
19,  1990,  the  Defense  Acquisition  Board  (DAB)  did  review  the  Stra¬ 
tegic  Defense  Initiative  Program  on  June  15,  1990.  According  to  a 
Defense  official,  the  DAB  was  purely  informational.  The  Director, 
SDIO,  presented  a  review  of  the  Brilliant  Pebbles  program  in  the 
context  of  the  overall  SDI  program.  Although  the  Under  Secretary 
of  Defense  for  Acquisition  recommended  milestone  I  approval  for 
another  element  in  the  architecture — the  ground-based  radar — no 
such  decision  was  made  on  Brilliant  Pebbles.  The  Under  Secretary 
simply  approved  proceeding  with  Brilliant  Pebbles  as  briefed  to  the 
DAB.  SDIO  will  not  have  to  present  a  system-level  baseline  for 
Phase  I  or  a  system  and  element  level  cost  estimate  for  Phase  I 
until  the  spring  of  1991. 

D.  DEFENSE  REASSESSING  SDI  ACQUISITION  PROCESS 

GAO  officials  have  reported  that  one  of  the  reasons  why  the  1989 
DAB  did  not  occur  was  because  of  a  desire  by  the  Under  Secretary 
of  Defense  for  Acquisition  to  examine  the  appropriateness  of  the 
acquisition  process  for  a  system  such  as  the  Strategic  Defense 
System.®®  According  to  the  acquisition  decision  memorandum  men¬ 
tioned  above,  the  Under  Secretary  has  directed  the  Chairman  of 
the  Strategic  Systems  Committee  to  initiate  a  task  force  that  will 
make  recommendations  regarding  the  role  of  the  DAB  in  the  SDI 
over-sight  process.  These  recommendations  are  to  include,  among 
other  things,  how  acquisition  phases  such  as  demonstration  and 
validation  will  apply  to  the  Strategic  Defense  System  as  an  overall 
system.®^ 

XI.  Recent  Congressional  Action  Acknowledges  GAO  Concerns 

With  SDI 

The  July  1990  GAO  report  recommended  to  the  Congress  that: 

The  Congress  not  fund  full-scale  development  for  any 
element  of  Phase  I  until  SDIO  has  stabilized  the  architec¬ 
ture  and  has  demonstrated  the  effectiveness  of  the  system 
through  integrated  system-level  tests  in  real  time,  using 
system  hardware  and  software  prototypes  with  human 
intervention.  This  would  include  not  providing  $265  mil¬ 
lion  for  the  Boost  Surveillance  and  Tracking  System  in 
fiscal  year  1991.  However,  if  Defense  needs  the  Boost  Sur¬ 
veillance  and  Tracking  System  for  another  mission,  inde¬ 
pendent  and  separate  from  the  Strategic  Defense  System, 
it  should  be  justified  and  funded  to  meet  that  mission  and 
should  no  longer  be  considered  an  element  of  the  Strategic 
Defense  System.®® 


Acquisition  decision  memorandum  for  Strategic  Defense  Initiative  Program,  June  19,  1990. 

Report  to  the  chairman.  Subcommittee  on  Legislation  and  National  Security,  House  Com¬ 
mittee  on  Government  Operations,  “Strategic  Defense  System:  Stable  Design  and  Adequate 
Testing  Must  Precede  Decision  to  Deploy,”  dated  July  6,  1990  (GAO/IMTEC-90-61). 
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The  administration’s  amended  budget  request  for  SDI  Defense 
activities  for  fiscal  year  1991  was  $4.46  billion.  The  Senate  Armed 
Services  Committee  decided  to  provide  $3,573  billion  for  SDI  activi¬ 
ties.  The  report  from  the  committee  stated: 

The  committee  is  increasingly  concerned  that  the  SDIO’s 
continuing  focus  on  Phase  I  research,  driven  by  a  deadline 
calling  for  an  “informed  decision”  in  the  summer  of  1993, 
is  leading  to  an  unbalanced  program.®® 

The  committee  wishes  to  make  clear  that  it  does  not  en¬ 
dorse  an  arbitrary  deadline  for  an  “informed  decision”, 
and  affirms  its  guidance  to  the  Department  of  Defense 
that,  in  the  current  environment,  there  is  no  need  to  incur 
the  higher  risks,  and  often  higher  costs,  of  highly  concur¬ 
rent  “crash”  programs,  (e.g.  the  accelerated  acquisition 
program  for  Brilliant  Pebbles)  whether  in  the  various 
phases  of  development  or  overlapping  development  and 
production. 

The  committee  also  denied  full-scale  development  funding  for 
fiscal  year  1991  for  the  Boost  Surveillance  and  Tracking  System. 
The  committee  stated  that  if  SDIO  no  longer  requires  the  system, 
it  is  inappropriate  for  SDIO  to  continue  funding  the  program  and 
the  Air  Force  should  assume  this  responsibility.®® 

In  a  similar  action,  the  House  Armed  Services  Committee  cut  the 
$4.46  billion  request  to  $2.9  billion.  The  committee  went  on  to  say: 

The  Administration  requested  $265  million  for  full-scale 
development  of  the  Boost  Surveillance  and  Tracking 
System  (BSTS).  If  approved,  BSTS  would  have  been  the 
first  SDI  program  element  to  reach  full  scale  development. 

The  committee  denied  the  requested  funds  for  full-scale  de¬ 
velopment  in  fiscal  year  1991  .  .  .  Noting  that  BSTS  is  not 
required  in  the  current  SDI  Phase  I,  the  committee  also  in¬ 
structed  the  Secretary  of  Defense  to  transfer  BSTS  to  the 
Air  Force  .  .  .®® 

In  a  Senate  bill,  cited  as  the  “National  Defense  Authorization 
Act  for  Fiscal  Year  1991,”  the  Senate  makes  the  following  findings: 

(1)  The  Strategic  Defense  Initiative  (SDI)  has  become  too 
focused  on  a  projected  1993  presidential  decision  on  wheth¬ 
er  the  United  States  will  deploy  a  space-based  kinetic 
energy  weapon  system,  known  as  “Brilliant  Pebbles.” 

(2)  There  has  been  tremendous  instability  in  the  Phase  I 
architecture  of  the  Strategic  Defense  System. 

(3)  A  decision  to  deploy  the  phase  I  architecture  of  that 
system  would  have  grave  implications  for  offensive  arms 
reduction  negotiations  with  the  Soviet  Union  and  for  con- 


“National  Defense  Authorization  Act  for  Fiscal  Year  1991:  Report  on  Authorizing  Appro¬ 
priations  for  Fiscal  Year  1991  for  Military  Activities  of  the  Department  of  Defense”  Committee 
on  Armed  Services,  U.S.  Senate  Report  101-384, 101st  Congress,  2d  Session. 

57  Ibid. 

58  Ibid. 
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tinued  United  States  compliance  with  the  1972  Anti-Ballis¬ 
tic  Missile  Treaty.®® 

The  bill  went  on  to  direct  that  the  SDIO  should — in  the  near- 
term — ^^research  a  defense  system  that  would  be  treaty  compliant 
and  protect  against  an  accidental  missile  launch  against  the 
United  States  or  a  limited  ballistic  missile  attack  against  the 
United  States  by  a  third  world  country.  Additionally,  the  bill  put 
limitations  for  spending  on  Phase  I  activities.  SDIO  had  asked  for 
$329  million  for  Brilliant  Pebbles,  but  the  bill  stated  that  not  more 
than  $129  million  may  be  obligated  for  the  Brilliant  Pebbles  pro¬ 
gram.  Finally,  the  bill  directed  that  the  Secretary  of  Defense 
submit  a  report  on  the  allocation  of  funds  appropriated  for  SDI  for 
fiscal  year  1991  and  specify  the  amount  for  each  program,  project, 
and  activity  of  the  Strategic  Defense  Initiative.  The  report  must  be 
submitted  within  90  days  after  the  date  of  the  enactment  of  legisla¬ 
tion  appropriating  funds  for  SDI  for  fiscal  year  1991.®  ^ 

Closely  following  the  Senate’s  bill  is  the  House’s  Defense  authori¬ 
zation  bill  for  fiscal  year  1991  which  also  makes  significant  changes 
in  the  strategic  defense  arena  and  voted  to  cut  SDI’s  budget  to  $2.3 
billion.® 2  The  House  and  Senate  conferees  reconciled  to  $2.9  billion. 

XII.  Conclusions 

The  Strategic  Defense  Initiative  Organization  is  engaged  in  one 
of  the  most  complex,  technologically  challenging,  controversial,  and 
costly  efforts  ever  undertaken.  Tens  of  billions  of  dollars  will  be 
needed  to  develop  and  deploy  just  the  first  phase  of  the  Strategic 
Defense  System.  Members  of  this  committee  have  expressed  con¬ 
cern  over  the  uncertainties  surrounding  the  final  cost  of  this  pro¬ 
gram.  The  program  had  been  structured  to  permit  a  presidential 
deployment  decision  by  1993;  however.  Public  Law  99-145  requires 
the  President  to  certify  to  the  Congress  that  Phase  I  can  effectively 
fulfill  its  mission  and  that  it  is  cost  effective.  Because  the  program 
is  still  changing,  the  criteria  set  forth  in  Public  Law  99-145  cannot 
be  met  in  time  to  support  an  “informed  decision”  by  the  1993  deci¬ 
sion  date.  A  fundamental  question  to  be  addressed  is  whether 
SDIO’s  current  threat — which  is  driving  the  program — is  still  an 
appropriate  one.  If  it  is  not.  Congress  and  the  administration  must 
consider  whether  another  type  of  threat  justifies  the  continuation 
of  the  SDI  program  in  its  present  form.  Additionally,  many  ques¬ 
tions  surround  such  critical  issues  as  system  objectives,  architec¬ 
ture,  system-level  testing,  funding,  cost,  cost  effectiveness,  and 
oversight. 

The  concept  of  the  Strategic  Defense  Initiative  or  “Star  Wars” 
emerged  in  1983.  At  that  time,  the  United  States  was  facing  an  un- 
ambi^ous  military  threat  from  the  Soviet  Union’s  massive  war 
machine.  This  threat  included  thousands  of  intercontinental  ballis¬ 
tic  missiles  pointed  at  the  United  States.  The  initial  primary  objec¬ 
tive  of  the  Strategic  Defense  System  was  to  protect  the  United 


“National  Defense  Authorization  Act  for  Fiscal  Year  1991,”  bill  S.  2884,  August  4,  1990, 
U.S.  Senate,  101st  Congress,  2d  Session. 
fi^Ibid. 
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States  from  a  massive  ballistic  missile  attack  by  the  Soviet  Union. 
With  the  decision  to  proceed  with  a  phased  acquisition  and  deploy¬ 
ment,  however,  SDIO  changed  its  near-term  objective  to  deter¬ 
rence — to  provide  such  a  formidable  defense  that  the  enemy  would 
not  benefit  from  launching  a  massive  ballistic  missile  attack.  If 
such  a  launch  occurred,  however,  the  system  would  intercept  and 
destroy  missiles  and  warheads  as  they  travel  toward  the  United 
States.  Phase  I  was  to  destroy  a  certain  classified  percentage  of  the 
Soviet  missiles  and  warheads,  thus  creating  uncertainty  as  to 
whether  the  Soviets  could  achieve  their  war  aims.  It  would  take 
follow-on  phases  and  technologies  to  provide  the  “total”  defense 
initially  envisioned.  As  the  cold  war  thawed,  even  though  the 
Soviet  capability  to  attack  had  not  changed,  it  became  fairly  obvi¬ 
ous  that  an  accidental  launch  or  a  limited  attack  from  some  other 
nation  might  be  more  likely  than  a  massive  ballistic  missile  attack 
from  a  country  that  is  in  economic  and  political  shambles.  Still,  De¬ 
fense  continued  with  the  Phase  I  objective  of  deterrence  but  added 
the  caveat  that  Phase  I  might  also  protect  against  an  accidental 
launch  or  limited  attack.  However,  a  system  for  deterrence  such  as 
Phase  I— which  is  supposed  to  form  the  framework  for  follow-on 
phases  and  “total  defense” — may  or  may  not  be  fundamentally  dif¬ 
ferent  from  the  kind  of  system  needed  to  provide  limited  protec¬ 
tion.  After  all,  the  mission  requirements  should  drive  the  system 
design. 

Despite  several  years  in  Defense’s  formal  acquisition  process,  the 
Phase  I  architecture  remains  in  a  state  of  flux.  As  the  GAO  report 
stated,  the  addition  of  Brilliant  Pebbles  significantly  altered  the  ar¬ 
chitecture  and  caused  a  major  restructuring  of  the  SDI  program. 
The  architecture  has  changed  significantly  with  respect  to  numbers 
and  types  of  elements.  Brilliant  Pebbles  is  now  the  “cornerstone 
for  Phase  I  even  though  two  Defense  studies  recommended  contin¬ 
ued  research  before  its  adoption.  The  two  space-based  sensors  may 
no  longer  be  elements  of  Phase  I,  and  SDIO  is  counting  on  Brilliant 
Pebbles — which  is  still  in  concept  definition — to  provide  those  capa¬ 
bilities.  This  raises  questions  as  to  whether  Brilliant  Pebbles  will 
be  able  to  provide  the  infrastructure  to  support  follow-on  phases. 

Meanwhile,  SDIO  is  undertaking  another  major  restructuring. 
The  new  SDIO  Director  has  stated  that  there  will  likely  be  a 
change  in  focus  of  near-term  deployment  efforts  from  deterrence  to 
a  Global  Protection  Against  Limited  Strike  (GPALS)  System.  The 
Director  went  on  to  say  that  GPALS  has  gained  interest  because  of 
the  third  world  ballistic  missile  threat.  As  a  result,  SDIO  will  prob¬ 
ably  be  migrating  to  different  system  objectives  in  the  near  future. 
According  to  the  Director,  the  GPALS  will  not  take  the  place  of  the 
current  Phase  I,  but  could  grow  to  a  Phase  I  Strategic  Defense 
System.  However,  if  GPALS  includes  Brilliant  Pebbles,  it  is  not 
clear  that  GPALS  would  be  the  most  cost  effective  system  for  short 
or  intermediate  range  ballistic  missiles  without  significant  design 
changes  in  Brilliant  Pebbles.  Additionally,  it  is  also  not  clear  to 
this  committee  how  a  GPALS  will  cost  effectively  grow  into  Phase 
I  when  the  mission  and  system  objective — which  drive  the  design  of 
the  system — are  different.  A  new  Phase  I  will  be  presented  to  the 
Defense  Acquisition  Board  in  the  spring  of  1991.  What  the  new 
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Phase  I  system  objectives  and  resulting  design  will  be  is  anybody’s 
guess. 

On  July  25,  1990,  Comptroller  General  Bowsher  appeared  before 
the  House  Committee  on  Armed  Services.  One  of  his  main  areas  of 
concern  was  on  Defense’s  lack  of  adequate  testing  of  weapon  sys¬ 
tems.  He  stated  that: 

DOD  needs  to  more  fully  test  the  weapon  systems  it  is 
developing  and  correct  identified  problems  to  assure  itself 
that  these  systems  perform  as  required  before  they  are 
procured.  During  the  past  10  years,  billions  of  dollars  were 
wasted  on  systems  because  this  was  not  done.  The  reason 
usually  given  for  following  this  practice  was  that  systems 
were  needed  quickly  to  meet  the  Soviet  threat.®® 

We  agree  with  General  Bowsher’s  assessment.  Therefore,  the  ur¬ 
gency  to  produce  systems  to  meet  the  Soviet  threat  is  no  longer  so 
great.  As  such.  Defense  should  devote  more  time  to  ensure  ade¬ 
quate  system  testing  occurs. 

The  fallacy  of  sacrificing  adequate  testing  for  early  deployment 
is  highlighted  by  the  HubWe  Space  Telescope.  It  is  well  document¬ 
ed  that  the  Hubble  was  not  adequately  tested  before  it  was 
launched  into  orbit.  Consequently,  it  does  not  work  effectively  and 
fixing  it  in  space  will  now  be  more  costly  and  cannot  be  accom¬ 
plished  for  several  years.  This  is  but  a  small  example  of  the  prob¬ 
lems  that  could  beset  a  far  more  complex  Phase  I  system  composed 
of  thousands  of  space-based  components. 

It  is  not  clear  to  this  committee  how  SDIO  can  develop  test  plans 
without  a  stable  design.  The  incorporation  of  Brilliant  Pebbles  has 
forced  a  restructuring  of  the  pro^am  and  a  reassessment  of  test 
plans.  SpiO  test  and  evaluation  officials  had  to  immediately  begin 
inculcating  Brilliant  Pebbles.  Many  tests,  based  on  the  earlier 
Phase  I  design,  will  no  longer  be  valid  and  will  have  to  be  repeated. 
Furthermore,  since  Phase  I  may  yet  change  again  and  consequent¬ 
ly  Brilliant  Pebbles  may  not  be  the  “cornerstone,”  detailed  system- 
level  test  plans  cannot  be  developed  at  this  time.  Even  before  the 
incorporation  of  Brilliant  Pebbles,  SDIO  had  significantly  reduced 
its  test  requirements  for  making  deployment  and  development  deci¬ 
sions.  Even  though  Defense’s  own  studies  cited  the  importance  of 
real-time,  system-level  tests  incorporating  hardware  and  software 
prototypes  with  human  intervention,  no  such  tests  will  be  conduct¬ 
ed  prior  to  1993.  According  to  SDIO,  minimum  funding  levels  are 
needed  for  an  informed  decision  by  1993  on  deployment.  Fiscal  year 
1990  funding  requests  were  cut  20  percent;  it  appears  that  fiscal 
year  1991  funding  requests  will  be  cut  by  30  percent.  Whether  the 
impact  statements  made  by  the  Director  of  SDIO  to  Senator  Wilson 
in  July  1989  are  still  valid  is  not  clear. 

Cost  estimates  for  the  Phase  I  system  have  also  been  in  a  state  of 
flux.  The  huge  range  of  estimates  from  $183.6  billion  in  1987  down 
to  the  most  ‘current”  cost  of  $57  billion  ®'*  (both  in  then-year  dol- 
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lars)  causes  concern.  It  may  be  that  SDIO  is  adjusting  its  estimate 
to  match  current  levels  of  support.  The  GAO  had  previously  ex¬ 
pressed  concern  with  some  of  the  assumptions  used  in  costing  the 
system  and  found  that  some  of  the  costs  had  been  understated. 
While  the  cost  for  Brilliant  Pebbles  has  been  purported  to  be  about 
$12  billion,  it  is  not  clear  what  costs  have  or  have  not  been  includ¬ 
ed  in  this  estimate.  For  example,  if  SDIO  keeps  increasing  the  re¬ 
quirements  for  Brilliant  Pebbles,  its  weight  and  cost  may  go  up  ac¬ 
cordingly.  As  mentioned  above,  neither  this  committee  nor  SDIO 
knows  at  this  time  what  Phase  I  is,  so  its  associated  cost  estimate 
is  also  elusive. 

A  fundamental  standard  for  weapon  systems  by  defense  experts, 
espoused  by  Paul  Nitze  and  adopted  by  the  Congress,  is  cost  effec¬ 
tiveness.  The  Congress  enacted  the  Public  Law  99-145  to  ensure 
the  Nitze  criteria  was  adhered  to.  The  recent  study  released  by 
Lawrence  Livermore  National  Laboratory  on  the  cost  effectiveness 
of  Brilliant  Pebbles  now  creates  more  concern  over  the  premature 
incorporation  of  the  weapon  into  the  Phase  I  architecture.  Al¬ 
though  other  reports  state  that  Brilliant  Pebbles  is  cost  effective,  it 
is  not  clear  how  this  issue  can  be  resolved  until  Brilliant  Pebbles 
design  and  requirements  are  finalized. 

Equally  uncertain  and  troubling  to  this  committee  is  the  amount 
and  quality  of  high-level  oversight  of  the  SDI  program.  The  July 
GAO  report  concluded  that  such  oversight  was  not  occurring. 
Major  decisions  to  change  the  design,  reduce  test  requirements, 
and  to  enter  Brilliant  Pebbles  into  an  accelerated  acquisition  pro¬ 
gram  were  made  without  formal  review.  The  Under  Secretary  of 
Defense  for  Acquisition  is  currently  trying  to  grapple  with  what 
role  the  Defense  Acquisition  Board  should  even  play  in  SDI.  How¬ 
ever,  it  is  clear  that  high-level  Defense  oversight  is  not  occurring. 
Without  such  oversight,  the  risk  of  ill-advised,  high-risk  decisions 
such  as  incorporating  Brilliant  Pebbles,  without  considering  system 
design,  testing,  and  integration  consequences,  increases. 

Notwithstanding  the  Soviet  Union’s  arsenal  of  intercontinental 
ballistic  missiles,  the  geopolitical  reality  is  that  the  most  immedi¬ 
ate  threat  facing  the  United  States  is  not  from  the  Soviet  Union. 
History  was  made  on  September  9,  1990,  at  Helsinki  with  a 
common  accord  from  Presidents  Bush  and  Gorbachev  to  stand  to¬ 
gether  against  Saddam  Hussein.  Surely  our  more  urgent  near-term 
threat  is  a  megalomaniac  who  may  one  day  be  armed  with  a  range 
of  nuclear,  chemical,  and  biological  weapons,  rather  than  a  Soviet 
Union  in  the  process  of  fundamental  economic  restructuring  and 
which  has  become  allied  with  us  in  major  diplomatic  initiatives. 
Furthermore,  the  United  States  and  Soviet  Union  are  attempting 
to  finalize  a  Strategic  Arms  Reduction  (START)  a^eement  by  the 
end  of  this  year.  In  conclusion,  this  committee  believes  that  many 
questions  need  to  be  answered  before  continuing  to  actively  explore 
the  option  of  putting  weapons  in  space,  abrogating  the  ABM 
Treaty,  and  committing  billions  of  dollars  to  a  system  that  may  not 
be  justified. 
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A.  FINDINGS 

1.  SDIO  has  structured  its  program  to  support  a  Phase  I  deploy¬ 
ment  decision  hy  the  President  hy  1993;  however,  the  criteria  set 
forth  in  Public  Law  99-145  will  not  be  met  by  that  time. 

2.  SDIO  has  changed  its  approach  to  strategic  defense  by  incorpo¬ 
rating  Brilliant  Pebbles  into  the  Phase  I  architecture.  Phase  I  of 
the  Strategic  Defense  System  is  still  changing. 

3.  Because  of  Brilliant  Pebbles,  some  previous  tests  and  analyses 
are  moot;  many  tests  will  have  to  be  repeated;  and,  because  the  ar¬ 
chitecture  continues  to  change,  detailed  test  plans  cannot  be  devel¬ 
oped  until  the  design  is  stabilized. 

4.  Even  prior  to  the  insertion  of  Brilliant  Pebbles,  SDIO  had  re¬ 
duced  its  test  and  evaluation  requirements  for  deployment  and  de¬ 
velopment  decisions.  SDIO  does  not  intend  to  conduct  real  time  in¬ 
tegrated  system-level  tests  prior  to  1993. 

5.  SDIO  officials  believe  that  they  will  be  able  to  support  an  in¬ 
formed  decision  by  the  President  by  1993,  but  that  it  will  be  made 
with  increased  risk. 

6.  The  1972  ABM  Treaty,  under  the  current  interpretation,  pre¬ 
cludes  many  of  the  kinds  of  det2dled  tests  needed  to  support  an  in¬ 
formed  decision. 

7.  The  cost  estimate  for  Phase  I  is  also  in  a  state  of  flux.  It  is 
impossible  to  estimate  the  costs  involved  if  SDIO  has  not  defined 
its  system. 

8.  According  to  recent  studies.  Brilliant  Pebbles  may  or  may  not 
be  cost  effective;  however  until  Brilliant  Pebbles’  design  and  re¬ 
quirements  are  finalized  it  is  difficult  to  determine  system  cost  ef¬ 
fectiveness. 

9.  High-level  Defense  oversight,  commensurate  with  such  a  com¬ 
plex  and  costly  program  as  SDI,  is  not  occurring. 

B.  RECOMMENDATIONS 

The  Committee  Recommends  That  the  Secretary  of  Defense 

1.  Direct  a  comprehensive  reexamination  of  Defense’s  strategic 
defense  goals,  generally,  and  SDI  specifically,  including  both  near- 
and  long-term  program  objectives. 

2.  If  strategic  defenses  are  deemed  to  be  warranted,  identify 
Phase  I  system  objectives,  detailed  system  requirements,  system 
costs,_  and  realistic  timeframes.  Ensure  that  the  design  is  stabilized 
and  integrated  system-level  testing  is  performed  prior  to  recom¬ 
mending  any  part  of  the  system  for  full-scale  development  or  de¬ 
ployment. 

3.  Specifically,  structure  the  program  to  ensure  that: 

— An  appropriate  mix  of  near-term  Phase  I  efforts  and  research 
for  long-term  payoffs  occur. 

— Near-term  program  objectives  are  Treaty  compliant  and  can 
therefore  involve  sufficient  testing  without  risking  Treaty  vio¬ 
lation. 

4.  Require  SDIO  to  provide  evidence  that  Brilliant  Pebbles  is  cost 
effective  at  the  margin. 

5.  Require  SDIO  to  provide  evidence  that  OPALS  or  any  other 
proposed  limited  protection  system  can  engage  short  and  interme- 
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diate  ballistic  missiles  and  that  such  a  system  can  effectively  grow 
into  Phase  I— if  Phase  I  is  deemed  warranted. 

6.  Require  the  Defense  Acquisition  Board  to  provide  oversight 
commensurate  with  such  a  costly  and  complex  program  and  make 
available  to  the  Congress  the  Cost  Analysis  Improvement  Group  s 
study  on  the  cost  estimate  for  SDI  with  Brilliant  Pebbles  included 
in  the  Phase  I  architecture. 


ADDITIONAL  VIEWS  OF  HON.  TED  WEISS,  HON.  CARDISS 

COLLINS,  HON.  HENRY  A.  WAXMAN,  HON.  MIKE  SYNAR, 

HON.  BARNEY  FRANK,  HON.  BARBARA  BOXER,  HON. 

MAJOR  R.  OWENS,  HON.  EDOLPHUS  TOWNS,  HON.  NANCY 

PELOSI,  HON.  DONALD  M.  PAYNE,  AND  HON.  DENNIS  E. 

ECKART 

This  report  is  an  example  of  the  best  work  product  of  the  com¬ 
mittee,  and  we  want  to  commend  the  full  committee  chairman  for 
the  excellent  oversight  work  that  his  subcommittee  has  conducted 
on  the  Strategic  Defense  Initiative.  The  report  raises  some  very  se¬ 
rious  questions  about  SDI’s  costs  and  effectiveness,  and  we  support 
its  approval. 

But  not  only  is  SDI  not  cost  or  strategically  effective,  it  will  esca¬ 
late  the  world  arms  race  and  cause  the  United  States  to  violate  the 
ABM  treaty,  ratified  in  1972. 

In  the  many  years  that  we  have  been  debating  SDI,  successive 
administrations  have  repeatedly  assured  the  Congress  that  SDI  is 
merely  a  program  of  research  which  is  not  affected  by  the  ABM 
treaty.  However,  the  facts,  and  the  thrust  of  this  report,  speak  oth¬ 
erwise. 

We  do  have  concerns  that  the  findings  and  recommendations  of 
the  report  might  be  misconstrued  as  the  committee  taking  a  posi¬ 
tion  in  favor  of  the  continuation  of  the  SDI  program,  or  that  the 
program  could  be  redesigned  to  be  more  cost-effective  or  treaty- 
compliant.  The  path  toward  eventual  deployment  of  SDI,  still  pur¬ 
sued  by  the  current  administration  in  this  day  of  de-escalating 
world  tensions,  and  overwhelming  budget  deficits,  is  a  path  with 
which  we  do  not  want  to  be  associated. 

The  Nation  could  ill-afford  the  folly  of  Reagan’s  star  wars  dream 
a  decade  ago.  Twenty  billion  dollars  later,  we  can  barely  afford 
even  the  more  prudent  course  of  continuing  with  its  basic  research. 

Ted  Weiss. 

Cardiss  Collins. 

Henry  A.  Waxman. 

Mike  Synar. 

Barney  Frank. 

Barbara  Boxer. 

Major  R.  Owens. 

E.  Towns. 

Nancy  Pelosi. 

Donald  M.  Payne. 

Dennis  E.  Eckart. 
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TERT,  HON.  STEVEN  SCHIFF,  HON.  CHUCK  DOUGLAS, 
AND  HON.  C.  CHRISTOPHER  COX 


It  is  unclear  why  the  Committee  on  Government  Operations  pre¬ 
pared  this  report  on  SDL  If,  as  its  title  implies,  it  was  to  make  the 
point  that  SDIO’s  ability  to  provide  sufficient  information  to  sup¬ 
port  a  1993  “decision  on  deployment”  is  in  doubt,  this  could  have 
been  said  in  one  page  with  unanimous  agreement.  Because  of  con¬ 
gressional  underfunding  of  the  program,  a  1993  decision  is  no 
longer  likely.  To  the  extent  the  report  infers  that  this  is  because  of 
some  problem  with  the  SDI  program,  as  opposed  to  congressional 
underfunding,  the  report  is  misleading. 

Regrettably,  in  all  of  its  70  pages,  this  report  contributes  nothing 
new  to  the  debate  on  SDI;  in  fact,  the  report  is  essentially  a  rmter- 
ation  of  a  July  1990  GAO  report  on  the  SDI  program,  titled.  Stra¬ 
tegic  Defense  System:  Stable  Design  and  Adequate  Testing  Must 
Precede  Decision  to  Deploy.”  ,  .  ,  i  •  j 

Moreover,  as  originally  written,  this  report  was  obviously  biased 
against  SDI;  though  revisions  have  removed  much  of  the  negative 
tone.  .  , 

Balance  is  still  lacking,  however.  Nowhere  is  there  any  acknowl¬ 
edgement  of  the  signi&ant  progress  achieved  in  the  program; 
progress  in  meeting  the  technical  challenges  associated  with  strate¬ 
gic  defenses,  including  demonstrating  the  capability  ^  to  detect, 
track,  acquire  and  intercept  missiles  and  re-entry  vehicles  in  all 
phases  of  flight;  progress  in  miniaturization  which  is  key  to  met¬ 
ing  cost,  weight  and  survivability  goals;  progress  in  computer  tech¬ 
nology  which,  for  example,  offer  the  possibility  of  producing  high¬ 
speed  computers  in  small  packages — about  the  size  of  a  deck  of 
cards  with  the  processing  speed  and  data  throughput  of  a  Cra^l 
computer.  The  report  also  ignores  SDI’s  technology  spin-offs  in  the 
areas  of  medicine,  electronics,  optics  and  manufacturing  tech¬ 
niques,  just  to  name  a  few. 

What  is  most  troubling,  however,  is  what  appears  to  be  an  under¬ 
lying  assumption  that  the  likely  inability  of  SDIO  to  support  a  1993 
deployment  decision  is  the  result  of  the  way  SDIO  is  conducting 
the  program.  This  is  unfortunate,  and  untrue. 

The  extent  to  which  a  1993  decision  on  deployment  will  not  be 
supportable  is  almost  exclusively  the  result  of  reductions  in  fund¬ 
ing  by  the  U.S.  Congress.  These  significant  funding  reductions  have 
had  an  indisputable  negative  impact  on  meeting  program  goals. 
Since  FY  1985,  funding  for  SDI  has  been  reduced  25  percent  from 
requested  levels.  The  FY  1991  defense  authorization  bill  cuts  over 
one-third  from  the  President’s  request  for  SDL  The  results  of  this 
history  of  funding  reductions  include  schedule  slippages,  cancella- 
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tion  of  contracts,  increased  program  costs,  premature  down  selects 
between  competing  technologies  and  system  designs,  and  increased 
technical  risk.  This  is  not  to  mention  the  loss  of  scientists  and  engi¬ 
neers  in  the  program. 

In  addition,  the  SDI  program  is  evolving  rapidly  because  of  re¬ 
markable  technological  progress.  What  are  rather  negatively  por¬ 
trayed  in  this  report  as  major  restructurings  in  the  program  archi¬ 
tecture  are,  in  fact,  modifications  of  system  elements  and  designs 
which  result  in  increased  capabilities  at  reduced  costs.  It  does  not 
lend  credibility  to  this  report  to  infer  that  technological  progress 
and  innovation  in  complex  technology  programs  is  a  problem. 

In  response  to  the  July  1990  GAO  report,  which  is  quoted  heavily 
in  this  report,  SDIO  prepared  a  point  paper  taking  issue  with  that 
report.  We  excerpt  here  sections  of  that  point  paper  as  it  relates  to 
issues  raised  in  this  report: 

Deployment  decision:  GAO  mistakenly  equates  a  Presi¬ 
dential  decision  that  will  be  based  on  broad  matters  of  na¬ 
tional  security,  global  stability,  and  the  spread  of  ballistic 
missiles  and  nuclear  technology  with  Secretary  of  Defense 
acquisition  process  milestone  decisions.  Given  a  proper 
level  of  funding,  SDIO  will  be  in  a  position  to  responsibly 
advise  the  President  that  the  Nation’s  investment  in  SDI 
research  and  development  had  produced  the  technology 
that  can  be  systematically  developed  and  applied  to  deter 
and  eventually  defeat  a  ballistic  missile  attack.  The  devel¬ 
opment  of  a  strategic  defense  system  will  follow  the  Presi¬ 
dent’s  decision  and  will  meet  all  the  criteria  of  DoD’s 
weapon  system  acquisition  process. 

The  Presidential  decision  on  deployment  will  be  a  deci¬ 
sion  to  proceed  with  the  program  and  make  the  invest¬ 
ment  required  for  full  scale  development.  It  will  not  be  a 
decision  to  build  and  put  in  a  position  a  strategic  defense 
system.  This  is  referred  to  as  a  “decision  on  deployment” 
because  the  full  scale  development  decision  which  will 
follow  is  not  taken  lightly  and  will  be  made  only  if  there  is 
serious  intent  to  deploy  the  system. 

The  Presidential  decision  will  be  a  strategic  decision  on 
the  future  of  the  program.  At  that  point,  there  still  will  be 
much  development  and  testing  to  be  done.  There  will  also 
remain  a  final  decision  to  produce  and  deploy  the  system 
to  be  made  at  the  conclusion  of  a  successful  development 
effort  and  testing  program.  Specific  acquisition  decisions 
on  the  detail  of  the  system  design  and  pro^am  structure 
will  be  made  within  the  context  of  the  acquisition  process. 

To  suggest  that  the  Presidential  decision  in  1993  will  be 
premature  because  the  system  design  and  testing  will  not 
be  complete  is  to  misunderstand  the  nature  of  that  deci¬ 
sion. 

The  President’s  options  will  go  beyond  simply  deploying, 
delaying,  or  cancelling  Phase  I.  The  President  will  also 
have  options  on  the  content  and  structure  of  the  system  to 
be  developed.  It  is  wrong  to  equate  having  options  with  in¬ 
stability  or  lack  of  definition  in  the  program. 
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System  stability:  GAO  confuses  system  architecture  with 
system  design.  Phase  I  of  the  strategic  defense  system  con¬ 
sists  of  space-based  and  ground-based  layers  capable  of  de¬ 
tecting,  tracking,  intercepting  nuclear-tipped  ballistic  mis¬ 
siles  in  the  boost,  postboost,  and  midcourse  stages  of  flight. 
Each  layer  consists  of  sensors  and  interceptors  based  on  ki¬ 
netic  energy  physical  principles.  Brilliant  Pebbles  com¬ 
bines  the  functions  of  detection,  tracking,  and  interception 
in  a  single  element  of  the  space-based  layer.  GAO  grossly 
exaggerates  the  program  adjustments  that  follow  introduc¬ 
tion  of  Brilliant  Pebbles  at  the  architecture  level.  This 
changed  the  design  of  the  elements,  not  the  Phase  I  archi¬ 
tecture,  and  does  not  negate  previous  analysis  and  test 
data. 

It  was  that  very  test  data  and  analysis  which  led  to  the 
replacement  of  the  Space-Based  Interceptor  with  Brilliant 
Pebbles.  Further,  the  introduction  of  Brilliant  Pebbles  has 
reduced  the  complexity  of  the  Phase  I  architecture,  elimi¬ 
nated  the  dependence  of  the  space-based  weapons  on 
BSTS,  and  reduced  the  difficulty  of  integration,  essentially 
simplifying  and  stabilizing  the  architecture.  To  suggest  the 
previous  testing  and  analysis  was  wasted  because  it  moti¬ 
vated  a  change  in  the  system  is  to  misunderstand  what  a 
test  and  evaluation  program  is  all  about. 

System  testing;  GAO  misrepresents  this  program  by 
stating  that  plans  for  a  more  ambitious  test  program  were 
changed  or  abandoned  for  a  less  sophisticated  approach. 
This  is  incorrect.  SDIO  has  a  aggressive  simulation  and 
test  program.  The  SDIO  simulation  and  test  program  for 
Phase  I  has  proceeded  along  the  original  STELLAR  Task 
Force  Plan.  The  first  phase  is  oriented  to  sector  or  subsys¬ 
tem  testbeds,  all  feeding  a  non-real  time  system  simulator. 

SDIO  recognizes  the  desirability  of  “integrated,  real 
time  system-level  testing  with  prototype  system  hardware 
and  software,”  but  the  Congress  insists  such  testing  not  be 
done,  under  the  narrow  interpretation  of  the  ABM  Treaty. 
Furthermore,  live  system  test  to  counter  reentry  vehicles 
and  penetration  aids  is  not  necessary  to  validate  the  archi¬ 
tectural  concept,  as  is  the  purpose  of  the  concept  demon¬ 
stration  and  validation  phase. 

Although  SDIO  would  prefer  higher  fidelity  and  less 
complicated  testing  than  permitted  by  the  narrow  inter¬ 
pretation  of  the  ABM  Treaty,  SDIO  rejects  the  GAO  con¬ 
clusion  that  a  Presidential  decision  cannot  be  made  with¬ 
out  “integrated,  realtime,  system-level  testing  with  system 
hardware  and  software.”  We  continue  to  study  testing  op¬ 
tions,  considering  live  and  simulated  tests,  but  at  this 
moment  we  believe  that  Presidential  and  development  de¬ 
cisions  must  depend  on  simulated  subsystem  and  function¬ 
al  testbeds  capped  with  a  non-real  time  system  simulator. 
This  approach  is  feasible  and  attainable,  and  our  studies 
indicated  that  it  can  provide  all  the  necessary  information 
for  informed  decisions. 
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DOD  oversight;  The  DoD  weapon  system  acquisition 
process  is  based  on  high  level,  event  driven  management 
decisions  and  program  manager  level  execution  responsi¬ 
bilities.  DoD  decisions  are  set  at  defined  milestones:  con¬ 
cept  definition,  demonstration/ validation,  full  scale  devel¬ 
opment,  and  production/deplo3nnent.  Because  the  strategic 
defense  system  is  comprised  of  elements  individually  exe¬ 
cuted  by  SDIO,  the  Air  Force,  and  the  Army,  DoD  supple¬ 
ments  element  level  decision  events  with  periodic  in-proc¬ 
ess  program  reviews  at  the  system-level. 

GAO  generated  a  strawman  to  form  its  lack  of  DoD 
oversight  argument.  Specifically,  GAO  erroneously  equates 
in-process  reviews  with  decision  events.  That  is  a  funda¬ 
mental  misstatement  of  the  purpose  of  the  in-process  peri¬ 
odic  reviews.  Moreover,  there  was  considerable  DoD  over¬ 
sight  during  the  period,  and,  in  December  1989,  the  Strate- 
^c  Systems  Committee  which  advises  the  Defense  Acquisi¬ 
tion  Board  conducted  a  thorough,  detailed  review  of 
SDIO’S  planned  insertion  of  Brilliant  Pebbles  into  the 
space-based  layer  of  the  Phase  I  architecture. 

There  is  much  to  discuss  about  SDL  It  is  not  at  all  clear  that  this 
report  contributes  meaningfully  to  that  discussion. 

For  the  above  stated  reasons,  we  cannot  support  this  report. 

Jon  L.  Kyl. 

W.  F.  Clinger,  Jr. 

Al  McCandless. 

Howard  C.  Nielson. 

Dick  Armey. 

J.  Dennis  Hastert. 

Steven  Schiff. 

Chuck  Douglas. 

Chris  Cox. 
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Appendix  I 

DEPARTMENT  OF  DEFENSE — MAJOR  SYSTEMS  ACQUISITION  STAGES 

Mission  area  analysis  and  program  initiation  generally  precede 
the  five  Department  of  Defense  acquisition  stages.  Defense  compo¬ 
nents  continually  analyze  their  assi^ed  mission  areas  to  identify 
deficiencies  (needs)  and  determine  if  new  systems  or  major  up¬ 
grades  to  existing  systems  are  necessary.  These  analyses  often 
result  in  recommendations  to  initiate  new  acquisition  programs 
through  the  validation  of  a  need  to  correct  the  deficiency.  Once  a 
need  has  been  identified  and  validated  and  Defense  initiates  an  ac¬ 
quisition  program,  the  program  enters  the  concept  formulation 
stage. 

Concept  formulation  stage 

In  this  stage,  potential  requirements  and  alternative  approaches 
to  satisfy  the  need  are  identified  and  evaluated.  Various  types  of 
analyses  considering  trade-offs  among  performance,  life-cycle  cost, 
and  schedule  are  conducted  to  select  among  possible  concepts  to 
satisfy  the  need.  Once  a  concept  has  been  selected,  it  is  presented 
to  Defense  for  approval. 

Demonstration  and  validation  stage 

In  this  stage,  feasibility  and  desirability  of  the  selected  require¬ 
ments  and  the  system  concept  are  further  analyzed,  generally 
using  techniques  like  computer  simulation,  hardware  prototyping, 
development  test  and  evaluation,  operational  test  and  evaluation, 
or  a  combination  of  test  methods.  When  the  feasibility  of  the  con¬ 
cept  has  been  convincingly  demonstrated  and  validated,  the  pro¬ 
gram  enters  the  full-scale  engineering  and  development  stage. 

Full-scale  development  stage 

In  this  stage,  the  system,  including  every  item  necessary  for  its 
logistic  and  operational  support,  is  designed,  fabricated  and  tested. 
At  the  conclusion  of  this  stage,  the  system  is  ready  to  be  produced. 

Full-rate  production  and  initial  deployment  stage 

During  this  stage  the  proposed  system  is  built  and  released  to 
the  user.  At  this  point,  the  system  becomes  operational. 

Operations  support  stage 

This  stage  immediately  follows  deployment  and  extends  until  the 
system  is  removed  from  Defense  inventory.  Two  major  Defense  re¬ 
views  are  conducted  in  this  stage.  The  first  takes  place  1  to  2  years 
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after  deployment  to  determine  if  operational  readiness  and  support 
objectives  are  being  achieved  and  maintained.  The  second  occur¬ 
ring  5  to  10  years  after  deployment,  evaluates  system  capabilities 
and  assesses  whether  major  upgrades  are  needed  or  if  the  system 
should  be  replaced. 
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STRATEGIC  DEFENSE  SYSTEM— ELEMENTS  OF  PHASE  I 


System  Element 

Genera! 

function 

Specific  functions 

Boost  Surveillance  and  Tracking 
System. 

Sensor 

Detect  missile  launches;  acquire 
and  track  boosters;  assess  kills. 

Space  Surveillance  and  Tracking 
System. 

Sensor 

Acquire  and  track  warheads  and 
satellites;  assess  kills. 

Ground  Surveillance  and  Tracking 
System. 

Sensor 

Track  warheads  and  decoys;  dis¬ 
criminate  warheads  from 

decoys;  assess  kills. 

Ground-Based  Radar . 

Sensor 

Acquire  and  track  warheads  and 
decoys;  discriminate  warheads 
from  decoys. 

Space-Base  Interceptor . 

Weapon 

Destroy  boosters  and  warheads. 

Ground-Based  Interceptor . 

Command  Center . 

Weapon 

Destroy  warheads. 

Human  decision  making;  commu¬ 
nications  and  guidance  for  de¬ 
fense  system. 

O 


